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Forerunner  of  Progress  in 
Mining,  tiu  a  r  r  y  i  n  g ,  Construction 


'I Ills  isMu-  of  'I'hi-  FArLoMNis  Kni.ini-kh  is  diAotcd  cnfiiflv 
to  'riir  I’liioii  I'at'ifif  (!oal  (lompaiis'.  Kmmi  an  ontirr  issnr 
falls  far  short  of  |)r«-si*iitiiig  a  complete  piitiiri’  of  th«'  t-oiii- 
plf  \  operations  of  I’nion  I’at  ifif  (aial. 

First  of  all.  'Ihe  I’nion  I'acific  (.’oal  (annpaiix  and  'rut- 
Kxri.osiM-s  F.MaNi-m  are  not  strangers.  For  inanv  years, 
Theodore  Marx  in.  direetor  of  Tin  Kxi'I.omvf.s  F.NiaNKKK. 
has  pri'senfeil  the  Sentinels  of  Safety  trojihies  to  The  Union 
I’aeifie  (!oal  (.'onipanx  at  appropriate  exereisi-s  in  ffiK-k 
Springs  for  the  13  xears  that  IM’.  has  xxon  the  National 
Safetx’  ( 'oinpetition.  Thus  xxas  founded  a  clo.se  association 
xxith  I.  \.  Ihix'less.  noxy  president  of  Tin-  Union  I’acifii- 
(aial  Uonipany.  From  this  assiK'iation  came  the  concept  for 
the  all-einhracing  article  on  mining  practices. 

In  effect,  the  material  xxas  xxritten  })X’  I  he  I’nion  I'acifii 
st.ifl.  To  each  stall  memlier  xxas  delcgateil  anthoritx  to 
prepare  d.ita  aixint  the  xxorkings  of  his  department.  In 
particular.  1.  \l.  (.'h. tries,  chief  engineer.  Jim-  Iferta.  plan¬ 
ning  engineer,  Frank  I’eternell,  safety  engineer,  and  flarry 
Tilths,  personnel  manager,  dexoted  much  time  and  stndx' 
to  the  project  under  tin-  guidance  of  X'ernon  ().  Murray, 
xice  |)resident,  and  |.  IV  llnghes,  general  manager. 

Angmenting  this  group  xxere  Mr.  IViyless  himself  xxith 
a  xxatchfnl  editorial  eye,  William  .\.  CaMins,  chief  [rhotog- 
rapher  of  the  I'nion  I’acific  Hailroad  (aimpanv,  and  Stanlex 
Kershaxy.  photograjrlier,  of  Wapiti,  Wyoming,  the  first 
safetx  engineer  for  Hercules  Poxx'der  ('ompany. 


KDI'K lltlAI.  S  r.AKK:  Josn-n  I  lloiirx,  Muiuiuitif; 
Editor;  Ki.i/xnr  iii  \|.  Joxi  k.  .Avvi.vfini/  Editor; 
(a.iiriU  Dr  .\.  Dowr.i  i.x,  Xwistiint  Editor;  Kdxs.xmh 
I,.  (Ikxm.  .Ar(  Editor;  Fiixnk  J  (,'a\o\x,  I’nnlui  ■ 
tioii  Matuim  r;  (aixiii.r  s  K.  K.shknoi  ii.  Xdi  i  rtisiiiu 
Maiuiuir,  I'ntoDoHr  \lxii\i\,  Dinitor;  Mosn.o\irnv  H.  Benn, 
Assoriiiti-  Diri  itor. 

M'BSt’HII’ I  ION  B  A’I  FS:  I'liitcd  Stutfi  awl  Cimmla  Om  Yi  .tr. 

$I  .tO.  .Siiii;lt  (%ipifs,  $.  iO.  l.wiiti  d  Sulm  rifitioii.s  (hdi/  to  (itiii  r 
(.'oiiiitrifi-Oiir  Yr.ir,  %2.5n.  Siiii’le  Cliipies, 

Tin  K.\i’i.osi\  rs  KNc.iNK.r.ii,  91 A  I)KI,.xxx  xin;  ihcst  hi  imiim., 
w  n  MiM.ioN,  iii-:i..x«  .on  ■■kimkii  in  cnitki)  staiks  or  amkhk  a. 
f  oi-xHii.iri  19.52.  ecBi.isHrai  by  hekcvles  powder  compasy 
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Hlasting  and  explosixes  details  xxere  rexiexxi-il  hy  H.  II. 
I  .mlxx  ig.  s.des-serx  ici-m.in  of  S.ilt  I..ike  (  aty  ofiiee,  Iferciiles 
I’oxx  der  ( !om|)anx . 

I'nfortimateix ,  it  is  im|Hissihle  to  coxer  all  tlie  xarions 
ramifications  and  innetions  of  a  self-contained  organi/a- 
tion  snth  as  The  I'nion  I’.ieilic  (ai.il  (aiinpany,  xvith  its 
xxater  system,  poxxer  plant,  stores,  and  other  im|M)rtant  hot 
incidental  operating  groups,  in  an  article  of  tliis  type.  ^et. 
these  utilities  an-  necessary  to  m.ike  i-onditions  attractixe 
lor  the  inhaliitants  of  a  coal-mining  comninnity. 

The  actual  xisit  to  the  oper.itions  xxas  made  Fehrnarx  25. 
1952.  xxhen  the  temper. itnre  at  Hink  .Springs  xxas  1.5  de¬ 
grees  heloxx  /i-ro.  The  loxx  t(-mperatnre  and  the  acrom- 
p.inxing  snoxx,  hoxxexei,  did  not  deter  The  Ihiion  Faeifii- 
(.'oal  (iomp.iny  stall  from  conducting  an  ontdiMir  reron- 
naissanee  and  to  point  out  geological  and  operating  details. 

We  acknoxxledge  onr  gratitude,  therefon-,  to  those  xxho 
ciM)|)erated  so  generously  in  time  ami  effort  to  firing 
together  somi-  sort  of  order  in  this  presentation.  By  name 
thex  comprisi-  the  staff.  Iix  nmnlier  they  com|>rise  tin- 
entire  organisation. 

For  pnrpo.ses  of  the  reconl.  the  staff  inemlM-rs  and  thi-ir 
dntii-s  are  listed  herexvith:  I.  N.  H.iyh-ss,  president,  V.  (). 
Murray,  xici-  presidi-nt,  operations,  j.  H.  Iliiglies.  g»-neral 
manager;  (;fi.irles  (Iriisso,  general  .sii|K-rintendent,  I.  M 
(.’h.irles,  chief  i-ngim-er,  Joseph  (,).  Berta,  planning  i-ngineer; 
K.  K,  Darling,  gem-ral  manager.  Sontliern  Wyoming 
Utilities  (.'ompany;  F.  T.  Baldridge,  auditor;  F.  J.  Feternell. 
safety  i-ngineer,  A.  1,.  Hansen,  cfiief  clerk;  F.  B.  Jefferis, 
manager  of  stori-s,  J.  I).  Foster.  assist;int  treasurer;  Bolierf 
A.  Dodtis,  pnrcliasing  agent,  H.  M.  Tililis,  personnel 
ni;mag(-r,  William  U’ilkes.  mint-  sn|M-rint(-ndent,  Hock 
Springs,  I.axxrenct-  Welsh,  mine  snp*-rinti-n«h-nt,  Beliame; 
J.  T.  Watson,  mint-  snpt-riiiti-ndi-nt.  Stanshiiry,  Jaim-s  I.axx 
mine  snpt-rintt-ndi-nt,  Winton,  Tony  Taiu-lier,  Jr.,  mim- 
snp<-rint(-iid(-nt.  Snpt-rior,  Hodgt-  Bnrn-ss,  mine  snpt-rin- 
tendent,  Hanna;  I’rlian  F.  Toncht-r,  gt-neral  cliief  electri¬ 
cian  and  masti-r  mechanic;  ;ind  Morgan  F.  Bolx-rts,  pixver 
plant  siipc-rintemlent. 
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In  planned  tkooting  you  gol  poak 
oxpknivo  powor  if  you 

"Hook  Up  and  Detonate  with  PRIMACORD’’ 

There's  no  limit  to  the  number  of  holes  which 
may  be  fired  at  one  shot,  yet  Primacord  detonates 
every  cartridge  in  every  hole  —  no  caps  in  your 
rock  pile.  And  by  proper  planning  you  can  shoot 
the  front  holes  a  split  second  ahead  of  those  in 
back  giving  you  better  fragmentation. 

Primacord  is  easy  to  handle  in  the  piits  for  it 
is  light  in  weight,  hooks  up  quickly  in  square 
knots  or  half  hitches,  yet  can't  be  detonated  with¬ 
out  a  blasting  cap.  Stray  currents,  sparks  or  even 
an  ordinary  shock  won't  set  it  off. 

Save  time  and  get  more  effective  explosive 
power  with  Primacord. 


Aik  your  euplosives  supplier 
or  write  us  direct  tor  further  fact$ 


THE  ENSIGN-BICKFORD  COMPANY 
SIMSBURY,  CONNECTICUT 

Also  Safety  fuse  since  1836 


Mad*  in  t*v*ral  typ*i.  ^LAIN 
COtD  for  shallow  holes  ond  lurfaca 
trunk  lines  RIINFORCID  PRIMACORD 
for  deep  holes  ond  resistance  to  obrosion; 
WIRE  COUNTERED  PRIMACORD  for 
deep,  ragged  holes,  and  PLASTIC  RE« 
INFORCED  PRIMACORD  for  deep,  wt» 
holes  ond  river  crossings 
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A  lit  |i liy 

AIMOSI  lllllll  ill)'  (l,l\  lit-  SV.IS  ImiIII  IKMt  tlic  ('O.il-liiiiiiiii; 
/%  <<  lifri  <||  MMitlii'Mi  lllliKils.  Is.i.n  Newton  H.ivless. 

d  m  the  Min  ol  (  l.ii  L  S  .111(1  S.ilU  \nn  (  Spires  )  Ihivless. 
(let  idl'd  th.d  lie  would  in. ike  eo.il  ininini’  his  e.ireer  and 
ill. it  he  would  do  his  hest  to  in. ike  t  o.il  niinin^  more  .it- 
(i. II  live  to  mnieis  I  II. it  w.is  (|nile  .1  l.iri^e  order  lor  .1 
\onn^stel  who  h.id  to  piet e  out  Ins  e.iiK  edne.ition  with 
nii;ht  St  hiMil  studies  .111(1  t  ill lespontleiitc  eonrses  Hot  I.  \ 
It. It  less  h.is  heen  snei  essinl  not  onlv  in  his  person.il  eareer. 
hilt  .ilso  III  Ills  .inihition  to  impiote  the  conditions  nndei 
w  hit  h  men  mine  eo.il 

\s  piesideni  ol  I  he  I  iiion  I'.it  lilt  (  (i.d  (aimp.inv.  Mi 
H. It  less  sl.mds  hii;h  in  llie  eo.il  mdnstix  .  .md  tlie  thirteen 
1 1(  till  les  III  the  N.ition.il  S.ilett  (  aimpetitioii  h\  mines  nndt'i 
Ills  duel  lion  .lie  piool  ol  I nllillmeiit  ol  his  lioxhood  .1111- 
hitioiis  Me  would  h.isten  to  s.it  th.it  these  aet'oiiiplislimeiits 
wi  le  not  m.ide  .done,  i.ithei  he  would  point  (lilt  th.it  "s.detx 
eiuhi.iees  eteit  eniplote.  not  unit  iniiieis  lint  .ill  other 
w  i|  kei  s  .111(1  menihel  s  III  tlieil  t.millies.  the  siipel't  isoi A  st.dl 
.Old  m.m.i^emeiit.  int  hiding  the  piesidelit.'' 

Ml  It. It  less  st.iited  his  1 1  i.il-niiiiini;  f.iieer  .it  nineteen  in 
the  imderi^ioimd  mines  ne.ir  M.irion.  Illinois.  'l'hroni;h 
h.iid.  diilii  nit  t  e.ii  s  he  w  III  ked  1 1|)  lllllll  I.d  Hirer,  nmie  di  it  er. 

1 1  I.d  lo.idei  l(  HI  Hill  it  it  e  opei.itoi .  file  hoss.  assist. mt  hirem.m. 
lllllll  lin.illt  .idt  .meed  to  mine  lorem.m  in  IMI  I 

III  the  nett  lite  te.irs  he  seited  .is  mine  m.m.iiier  .md 
'.41ne1.1l  sn|M'i mtendent  m  t.iiioiis  mines  in  Illinois.  West 
\  II  141111.1.  .111(1  keiitiu  kt  It  tt.is  during  Woild  War  1.  and 
.iltei  hi  h.id  seited  .1  shoit  time  in  the  .ttNth  Kli^ilieeis  at 
(  .imp  latloi.  ki'iitiiikt.  lh.it  he  noted  the  deiii.inds  lor 
lo.il  piiHliution  often  seemed  to  eteinde  effiiienev  .md 
s.ilett  III  midei  aioiind  mines  Ite.ili/mt4  hoth  olijee- 

tites  I  lllllll  he  .lehieted  ht  Hood  iii.in.i^eiiient.  he  l>ei4.in 
I  iHiidni.itmi4  s.ilett  .111(1  ellii  ieiK  t .  witli  the  result  th.it. 
.it  the  (lose  ol  the  w.ir  he  w .is  m.ide  14ene1.1l  siiperilitend- 
eiit  ol  I'nion  (  olheit  (  limp. lilt  .it  Dowell.  Illinois 

1)11111114  the  nett  eii4ht  te.iis.  tlie  iiidilstrt  often  he.ird 
.ilxiiit  Ml  li.it  less’  impiotements  in  oper.itint4  ellii  ienev. 


.111(1  Ills  siuiess  in  dete)opini4  .md  Inllt  meehani/ini'  a  mine 
to  priHliiee  .j  tllHI  tons  ol  loal  a  d.iv.  Me  early  ri'ali/erl  th.il 
miKllfieatioiis  in  11111111114  ststems.  .is  well  as  the  iisr-  of  nie- 
(h.mieal  appli.mi'es.  were  neeessart  to  m.ike  met'haiii/ation 
siiiA'essliil  .md  th.it  unit  ori4ani/.ati()n  should  Im-  teamed 
with  (oneentrated  sn|H-rt  ision  lor  saletv  and  elhiienet . 

From  the  West,  with  its  dilfieiilt  eoal-minint4  problems 
e.iiised  ht  he.itt  ititer  and  pitehini4  seams,  came  a  dem.ind 
lor  his  sert  ices.  So.  earit  in  11127,  he  ar  ci-pted  the  |)osition 
ol  14ener.1l  superintendent  and  assistant  to  the  president  ol 
the  I'tah  Fuel  (aiiiip.int  in  I'l.ih.  and  ol  the  assiK'iated 
(.'almiiet  Fuel  ( !omp.mt  in  (,'olorado. 

'I'he  I'nion  I'.icifii  (’oal  (ainip.inv  at  limk  Springs  h.id 
snnil.ir  110101114  [irohlems,  and  in  1929,  .Mr.  H. it  less  was  j4iten 
.1  free  hand  to  detelop  .1  proi4ram  lor  I'nion  Paiific  oper- 
.itions  tt  ith  the  ohjei  tit  e  ol  improt  int4  safett  and  elficieiicv. 
From  assistanl  general  manager,  he  rose  to  i4eiieral  manager 
in  lll.if),  and  to  the  presideiicv  ol  the  lonip.int  in  1944. 

From  the  start,  Mr.  H.it  less  and  his  operatinj4  and  salett 
st.ills  conceited,  (let eloped,  and  put  into  ellect  lar-reachiiie 
proi4r.ims  ol  niei  h.ini/.ation  and  accident  pretention.  Mod- 
erni/ation  ol  e(|uipment  and  plants  has  Im'i'ii  continued 
until,  today,  the  "IM’."  properties  are  etainples  of  the  hest 
in  co.il-uiinin^  prai  tiics. 

\lthou14h  olliti.illt  located  in  the  general  ollices  ol  the 
r.iilroad  company  at  Om.ih.i.  N'ehrask.i,  Mr.  Hatless  “coni- 
iiintes"  to  iliK-k  Springs,  Wyoming,  on  his  set cral  duties  as 
president  ol  'I'he  I'nion  I’acific  (ai.il  ( .'ompany.  Southern 
Wtoniini4  Utilities  (iomp.int.  and  I'nion  I’acific  Wafer 
(aimpant  ,  .ind  as  a  s|recial  lepresent.itit  e  ol  the  president 
ol  I'nion  I'.icific  ll.iilroad  (.'ompany. 

While  there  are  etfensite  demands  on  Mr.  H.it  less  for  his 
time  elsewhere  than  in  Om.iha.  there  is  a  persistent  clamor 
lor  him  lo  resist  them  and  to  sfat  close  to  his  home  where 
he  lites  with  his  wile.  Ihe  former  Hose  Marie  Hreher.  and 
his  four  t  ouni4  sons,  Isaac  N'ett  lon.  Francis  N’ernon.  Hichard 
Hreher,  .md  Dat  id  |oscph.  That  ipiarfet  keeps  him  hiisy 
suit  jni4  personnel  rel.itions  prohlems.  and  causes  him  to 
th.mk  his  lucky  st.ir  that  he  has  had  years  of  expeiiencc 
in  a  man’s  woild. 

Mr.  H.itless  is  a  memher  of  the  \merican  Institute  of 
Minint4and  Met.dluri4ical  Fn^ineers,  of  the  American  Min- 
ini4  ('ouiiress,  the  Illinois  (!o.d  Minini4  Institute,  and  the 
HiK'kt  Mountain  (-'oal  Mining  Institute.  Me  is  a  H.i|itisf  and 
.1  lon^-time  memlH-r  of  the  M.isons;  also  an  enthusiastic 
sup|)orter  of  Hoy  and  (oil  Scouts.  Ask  Mr.  H.itless  wh.it 
his  hohhies  .ire.  and  he  will  likely  answer;  "HOYS— and 
coal  mining.'  Dote-t.iiled  into  these  allei4iances.  it  should 
he  .idded  th.it  Mr.  H.itless  is  an  .irdent  trout  fisherman, 
especi.illt  adept  at  trolling  in  Wyomini4’s  Jackson  Mole 
hikes.  I  le  also  ipi.ilifies  as  an  enthusiastic  miide  in  the  wide- 
open  sp.ices.  especi.illt'  when  he  is  aiA'ompanied  hy  the 
lour  touni4  H.itlesses. 
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An  l!.clStorial  Precedent 
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)H  titr  (list  Imir  ill  oiir  rdifori.il  carciT,  \m-  lia\r 
ilcMitrd  an  i  iilirr  issiii*  ol  Iiih  I'.xriosix f s 
l.siavi  I II  til  .1  siiii^lr  sidi|<-<'l  (ir  ii|>i  r.iti(iii. 

I  III-  l  aiisr  Ilf  lliix  pria  ^d^•llf-ll^■akillJ'  priiicdiirr 
IN  till*  iiiilslaiidiiii;  and  alniiiNt  nniipii'  safctx'  oprra- 
tiniiN  III  I  III*  rniiin  rai  ilii  (iii.d  ( iiiinp.inv.  Sii  iii- 
MNti  nl  IS  till-  di-ni.ind  nl  iitlii-i  inini-s  fur  tlir  "insidi- 
Ilf  till-  I  iinsisti  ntlx  siu  ti-ssfid  ai  liirx l■ln•-nts  iif 
I  I’  tliat  \\i-  lia\i-  trird  tn  drsiiilii-  tin-  workings 
III  niinrs  and  minds  |iiiniard\  Iriiiii  a  safi-tx 


IKiint.  To  iiiidcrstand  tlic  iindt-rK  iiig  siic-i-ess  of  tin- 
safi-ty  program  rt-ipiiri-s  fiirtlii-r  iiiidt-rstandin^  of 
till-  dilficidtics  of  tlu-  mining  o|M‘ratioii. 

llciKo  this  spi-cial  issiu-  on  tlu-  iiiiiu-s  of  I’lu- 
I  nioii  I’ar-ific  ( 'oal  (.'oinpanv. 

\\  «•  liopi-  that  this  pri-st-ntatioii  will  lu-  lu-Ipfid  in 
inspi^in^  other  mines  to  re-exaniine  their  own 
operating  and  saletv  programs  to  tlu-  end  that  aeei- 
(h-nts  in  the  entire  mining  indnstrv  will  lu-  eon- 
tinnally  redneetl  and  exentnallv  (-liininated. 


\()  MIRACKKS  AT  ROCK  SPRINGS 


WII^  h  as  I  he  rnion  I’at-ilii-  (aial  (,'onipany 
won  I  )  of  the  27  Sentinels  of  Saletv  trophies 
III  the  liitnininons coal  mines  el.issilir-ation  ol  the 
National  Saletv  ( ’onipetitionr'  The  answer  is  sim¬ 
ple  III  itself  Ol  <i(iiiizati(nt.  Ihit  (-omplit-ati-d  is  the 
nn/i/<  im  n/ing  of  that  organi/..ition  to  inihne  it  with 
the  eiitlmsiasm  that  nmst  of  netessitv  reaeh  evi-rv 
emploveol  the  W'voming opi-rations. 

W  e  refer  von  to  pages  ‘I  I  and  for  .1  resnnie  ol 
the  stai k  truth  of  the  saletv  program  at  I  .1’  I'liere 
von  will  find  a  list  and  d(-s(-ription  of  i-aeli  aeeid(-nt 
dining  l‘).')l.  three  of  whieh  were  fatal.  Von  will 
find.  too.  that  t-aeli  accident  is  deserilu-d  in  detail 
and  that  the  ni,mag(-nu-nt  is  eonec-rned,  not  nu-ri-lv 
with  st.itisties  as  sneh,  hut  with  the  (-ontrihnting 
fat  tors  and  hnnian  as|u-i  ts  ol  «-aeh  lost-time  injnrv  . 
Onlv  in  this  wav  r-aii  nianagi-nient  prolu-  to  di-ter- 
niine  the  Kiti\r  of  each  aeeiih-nt  and  take  (-orreetive 
steps  to  prev<-nt  its  reeiirreiiee 

So  this  <-stal)hslu-s  tlu-  f.ut  that  aeeidi-nts  do 
h.ippen  at  1'  IV  and  it  also  estahlislu-s  tlu-  fact  that 
it  is  |>ossihIe  for  some  of  the  mines  to  rim  an  t-ntire 
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vear  (and  longer*  without  a  solitary  mishap.  This 
is  tlu-  rr-ward  of  vigilance;  this  is  the  reward  of 
organi/atioii;  this  is  the  reward  of  indiv  idual  c-dn- 
eatioii;  and,  finallv,  it  is  the  reward  of  recognition 
of  tlu-  indiv  idnal  as  an  indiv  idnal  and  as  an  «-nthnsi- 
astic  nu-mher  of  the  entin-  team. 

Miracles  don  t  happen  at  Hock  Springs  and 
Hanna.  .Mirach-s  (-onidn  t  guide  tiu-se  coal  miners 
V(-ar  after  year  through  tiu-ir  steeply  pitching  work¬ 
ings,  their  laminatt-d  nuifs,  or  their  nniltiple-seam 
mining.  .Miracles  eonidn  t  kec-p  them  aceident-frei- 
in  handling  and  using  heavy  (-(piipment,  explosiv  i-s, 
and  eh-etric  ni;ichiiu-ry  in  tlu-  100  pr-r  ct-nt  nu-cha- 
niz(-d  operations  of  tlu-  mines. 

No,  tlu-  onlv  mirach-  at  I'nion  Pacific  C^oal  is  tlu- 
niiracle  of  organi/ation.  'I'he  will  and  the  ability 
to  mastt-r  natural  t-oal-mining  diffic-nities— to  over- 
t-onie  more-than-nsnal  hazarils— str-m  from  a  der-p- 
seatr-d  muh-rstanding  of  each  iniiu-r,  fortifii-d  with 
an  int(-nse  dt-sire  to  makt-  tlu-  individual  feel  that 
lu-  is  king  in  tlu-  i-tial-mining  program  of  Tlu-  I’nion 
P.K-ific  (.'oal  (.'oinpany. 

on  KXPi osiv Ks  Ksc.isrrK  •  mvv-jcnk.  im.v2 


\H\1Mom  Ol  T<  HOI*;  Thr  lMvi«hitr»  of 
Naliirc's  coal  deptiMls  in  \\\i>iiiinK  slrikiii)(l\ 
apparriil  in  this  oiiti  roppiiiK  of  No.  7  st'ani  at  Suprrior, 
W'soming— a  scrnr  that  could  be  ihiplicatrd  at  frss  places  in  the  world. 


Tin:  UNION  PACIFIC  COAL  COMPANY 

One  «»f  America*s  (vreat  IVfiniii^  Operatitins 

MON  I  (;().N||.KY  K.  BI  DI) 

I’hotour.iplis  l.s  U  II.I.IAM  \  (:(M)NS  .nid  SI  AM.KV  kKHSIlAW 

PAKT  I 

c;i:oLO(;v  and  oknkral  opkratin<j  principlks 


CxiMHAHV  to  popular  In-licf,  .VintT- 
ica’s  greatest  rcMTVfs  of  coal— 
l)V  far  the  lar^fNt  soiircf  of  our  fuel 
.supply— arc  located  in  tlic  Far  West. 
N’ortli  Dakota,  for  example,  lias  exteii- 
sixf  reserves,  hut  little  of  this  coal  has 
heeii  milled  In'cause  of  the  lack  of 
larne  aci-essihle  markets  and  hecaiise 
there  is  an  adeipiate  supply  mined  in 
nearhv  states  where  markets  tio  exist. 


.Mso,  stime  of  the  reserve  beds  are  suh- 
hitiimiiioiis  in  character  and  not  in 
l^reat  ilemand  for  jtresenf  fuel  neerls. 
However,  it  is  reassuring  that  .-Viiier- 
ica’s  jxitential  ctial  supplies  are  ade- 
(jiiate  for  centuries,  if  scientific  use  is 
made  of  them— hydroi'enation  and  nti- 
li/ation  of  low-jrrade  types,  for  in¬ 
stance,  would  he  heneficial  to  future 
I'eiK’rations  the  world  over. 


la'udin^  .Sluleis  in  Loui  KeHervew 

Wsoniiiii'  tn2.U00.IHMI.(lun  T 

North  D.ikol.i  iO<i.(NMI.UOU.(KKI  I 

Color.ido  2U7.UOO(NIO.O(NI  I 

Moiit.ni.i  21 1.IMNI.IKMI.IIOU  I 

t  t.di  Uj.tHKI.tKHI.OOt)  T 


Of  the  western  states.  \Vyominj»  is 
one  of  the  larijest  current  pnKlucers 
of  hitiiminous  coal.  Since  ISfti,  when 
SdO  tons  of  W’yomini'  crial  were  first 


TIIK  tXFI.trslV >;s  KVCaNF.KR 
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UTA 


LEGEND 

I  CZia  GREEN  RIVER  FORMATION  OIL  SHALE  BEARING 
|.  WORKABLE  COAL  ESTIMATED  LESS  THAN  2500  FEET  OF  COVER 
I  —  OPERATING  OR  WORKED  OUT  AREAS 
I  CIZ3  FRONTIER  COALS  -  BITUMINOUS 


I  K.l  lU  I.  Mj)!  \lii>wiiii'  iIh'  omI  rt-st-nrs  of  llit'  Slalr  of  U \oiiiiii)i’  witli  emphasis  on 

reserves  anil  IritinniiHiiis  areas  in  iIh'  virinils  of  KikIv  Springs  anil  Manna. 


iiiiiii'il  |niili.ilil\  toi  \ini\  o.iiMMiniisc. 
Wmiiiiiiii;  li.is  lx  I'll  Hill'  ut  fix-  inil- 
staiiiiiiiU  Wfsli  iiifii.il  intxliu  iiio  st.iti-s 
III  ISfvS  wlirii  fill-  lilsl  I'liioii  I’.ii  ilu 
iiiiiii's  wi'ii'  (i|)i'iii'il  .it  (  .iilxiii  now  .1 

t^llOst  town  SOIltll  III  ll.lllll.l  .111(1  l.ilci 
tli.it  MMi  .it  Mix  Is  Spiiiii^s,  pii-M'iit 
lii'.iilipi.ii  ti'i s  III  I  III  I'liiiiii  I’.ii  ilii  (  ai.il 
( 'oiiip.iii\  .  till'  tiil.il  piixliu  tiini  was 
Ions  In  Mlol.  tot.il  inal  onipnf 
lor  \\  Miinnii;  w  .is  (>  VII  VM  tons  ol 
wliiili  alnnil  (ill  pci  cent  w.is  ninicd 
li\  rile  I'liion  I'.uilir  ( 'o.il  ( 'oni|i.in\ 


It  IS  ol)\  ions  tliat  Wmiiiiiii^  coal  milling 
is  \ifall\  conccnicd  with  'I'lic  I'nioii 
r.u  ific  (  aial  (!onip.inv.  likew  ise,  l  lie 
I’nion  I’.U'ilii  (ai.d  (!onip.in\  is  essen- 
li.ilK  itiiKfined  w  itii  tlie  I'nion  I’.ieilie 
M.iilioad  wliie  li  uses  pei  cent  of  the 
dial  inined  h\  its  wIiolK  owned  snh- 
sidi.nv  in  W'n  oinino. 

i'lie  Ke)ciniiiii^ 

(  oal  in  WMiiiiiiii;  w.is  known  to  the 
e,iil\  ,  .dniost  lei;endar\,  fnr  traders  .nid 
tra|)peis  ot  the  West— pioneers  who 


first  noted  the  thick  oiitcroppins's  near 
Itrxk  Spriiiijs.  Ilhisti ions  n.inies.  such 
as  kit  (.'.irson,  Jim  Ifridt'er,  ('aptain 
John  (!.  Freniont,  “tlie  I’athfiiKler,” 
Captain  flow.ird  St.msimrs.  (ieneral 
NN’illiain  llenr>  .\shlev,  are  indelihlv 
assixiated  with  the  exploration  of  the 
wild  coniitrv  that  led  to  the  route  of 
I'nion  Pacific  If.iilroad  and.  as  a  coii- 
scipience.  to  the  Inme  coal  dejiosits 
.don^  the  ritllit-of-wav. 

Vet,  link  plaxcd  a  principal  role  in 
this  discoverv  and  the  route  of  the 
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MONTANA 


■»n1T' 


I'liidli  FacKii .  I  lie  aiul  Sioux 

liidiaiis  ot  iiortiu-rii  W’xoiiiiiii;  wito  no 
liostilc  to  tlic  railroad  inappcrs  that  a 
projoctod  fi  oiioiiiii  .d  \x  at»-r-ma<lf 
route  throiii'h  tliis  part  ot  the  statr*  was 
ahandoiied  in  taxor  ot  a  southern  route 
throii^li  tin-  land  ot  the  peaee-lox  ini' 
and  triendiv  Shosliones. 

l.ittle  dill  tin-  railroad  ottieials  realize- 
that  this,  the  tainous  Oxerland  Houte. 
eontained  the-  xust  and  untathoined 
de|H)sits  ot  hituininons  eoal  so  neees- 
sarx  tor  the  operation  ot  the  railroad. 
When  the  tederal  nox  eminent  eeeleel 
I’nion  I’aeific  a  4(K)-tt.  rii'ht-ot-xxax'. 
together  xxith  20  miles  ot  additional 
lanil  gr.int  on  eaeli  side,  in  exerx'  other 
seetion  eheikerhoard  tashion.  it  xxas 
l.iX’ing  the  toundation  lor  a  coal-mining 
operation  that  has  helped  to  make  tlie 
I'.F.  a  successful  railroad  xenture,  lie- 
cause  tuel  adjacent  to  a  railroad  is  an 
ohx  ions  eitmomic  adx  antage. 


M0.ru 
SirtfUOM  NO  .7* 
SUHtmOM  NO.O 
SUOtRIOM  HO.  If 


ROCK  SPRINGS  COAL  FIELD 


The  Wyoming  properties  ot  The- 
I'nion  Facitic  (.'oal  (aimpany  and  its 
pre-elect-ssor,  the-  (.'oal  l)e-partment  ot 
the-  I'nion  Facific  Hailroad.  are-  locate-il 
in  .southe-rn  Wyoming.  One-  group  ot 
mine-s  is  liK-ate-d  in  xx  hat  is  knoxxn  as  the- 
HiK'k  Springs  t-oal  fie-lds,  the-  othe-r  coal 
tie-id  is  locate-d  at  lianna.  140  mile-s 
e-ast  ot  H(K'k  Springs,  on  the-  main  line- 
of  the-  r.F.  Since-  lO'il,  preieluction  h.is 
he-e-n  e-ntire-lx  trom  the-se-  txve)  eeial  fie-lels. 

Of  19  elistricts,  e-xpleire-el  anel  ele-- 
xe-leipe-el  teir  ceial  proeluetion  since-  the- 
eipe-ning  of  the  preipe-rtie-s  in  IMiS.  six 
are-  actixe-ly  eipe-rate-el  todax’.  Ot  the-se-. 
fixe-  are-  in  the-  Menk  Springs  are-a,  the- 
sixth  is  at  ll.uma.  Feilleixx  ing  is  a  list  of 


iimpaiix  iniiH-s  leiinprisiiig  IIh-  KikI.  Springs  ciiul  tie-let 
I-  tniiipeinx's  lie'iiele|iiartt-rs  ut  ItiH-k  SpriiiKs. 


Snpe-rior.  He-liance-,  \\  inton,  anel  Stans- 
hnrx  elistriets.  are-  foiinel  areinnel  the- 
siele-s  ot  an  antie  line-  xx  ith  a  neirth-south 
axis.  Kreision  has  re-moxe-el  the-  strata 
Ireim  the-  ce-nte-r  eit  the-  anticline-,  e-X|)os- 
ing  pite-hing  coal  se-ams  xx  ith  a  graelie-nt 
eit  trom  7  pe-r  ee-nt  to  .40  pe-r  ce-nt. 

't  he-  HeK-k  Springs  eeial  greiup  is  ot 
Montana,  I.ate-(Te-tace-eius  Age-.  It  con- 
sistsail  nnme-rous  lie-els  eil  high-xeilatile- 
('  iMtuminoiis  e-eial  inte-rlie-elele-el  xvith 
sanelsteine-.  It  is  snlliciently  xxe-athe-r- 
re-sistant  to  form  hills  anel  sharp  e-scarp- 
me-nts  areinnel  the-  margins  eif  the-  lleH-k 


the-  elistricts  eipe-rating  toelay.  toge-the- 
xxith  tonnage-s  mine-el  through  19.51 


NrfiiH*  «>t  Dislrii  t 
HikI.  Spriiii;-.,  \\ 
SiiiM-rHir.  \\  xo. 
H<  llaiie  .-,  \\\o. 
W  iiiliiii,  \\\e>. 

.Slaiisliiirx,  \\  \o. 
M.iiiii.i.  Wxii. 


(>e‘otiif{x  of  Ken-k  S|iriii|{H  (>roii|i 

The-  i-eial  seams  in  the-  Kenk  Springs 
are-a.  comprising  the-  Henk  Springs. 
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1  SEAM 
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9  SEAM 


leleali/rcl  greiliigiial  sveiieiii  eif  W  inliiii.  Geial  me-a>ure>;  tMiri/eiiilal 
e-eieials  I.VI  ft.;  xe-rtical  scale,  I  in.  eeieials  .‘i7.S  ft. 


I 


f 


mouth  Of  NO  3 


LEGEND 

COAL  SEAM 
SHALE  OR  SLATE 
SANDSTONE 


■  (•I  III  4:  (.•'•iliii'K dl  srttioii  III  KimL  S|iriii|'>  inrasiiri->. 


nii«i»»>  »0‘*  — - - 

inMi .«!  t>0*  - - 

iiit«r«<<  * 


MO  t 

^  NO  t'/2  Sooik 
'  NO  y 


VO"  0»k»  S*** 

NO  t5  Soof" 

■  S.  NO  l»  Soooi 


I  ii;iir('  .%.  ( .<-iilii|iii  .il  scitiuii  iil  Sii|N-n<ir  (  oal  iiu'aMiro 


l  li  .iiul  7  (.riiliigual  s«Htiiiii\  at  Hanna. 


Sprint's  iiplitt  vvhith  lias  fxjxist-tl  flit- 
ssiirkalilc  st-aiiis  aloni'  tin-  vsfstfrii. 
iinrtliiTii.  and  noitlifasliTii  sl<i|x-s  ol 
lilt'  antidinr.  I'ln-  ssorLalilc  ontcnips 
t-sirnd  alMinf  24  inilt-s  alnli^  tlif  vsest 
liiiil)  and  arf  nt-ntTallv  charaftfri/ttl 
l)V  flifir  rafluT  stft-p  pitclifs.  ran^int' 
Iroin  (i  tlfurt-fs  to  17  tlfiirtfs, 

hiK-k  Sprinj's  Uroiip  o|MTati(>ns  hast- 
bffii  tiisidcd  into  soparatf  districts 
tor  opcratiim  conscnicncc  and  arc 
named.  Iroin  sontli  to  nortli.  Hm-k 
Sprint's.  Hcliaiicc,  Stanshiirv,  and  W’iii- 
toii.  'I'lif  Superior  iniiiini'  tiistrict  is 
operated  on  tlie  nortlieasterlv  Hank  ol 
till-  iiplilt  and  tlie  sIo|M's  are  coinpara- 
tisely  Hat,  ahont  4  degrees. 

Tlie  seams  are  generally  interlM-ddetl 
witli  a  shale  top  and  a  sandstone 
hottom.  The  coal  is  very  friable  aiul  of 
bitmninons  rank,  (ias  has  seldom  Im-cii 
enconntered  in  the  coal  mines  to  d.ite 
and  they  are  classified  nongassy. 

(•eologs  of  llaiiiiu  l>ii«lriel 

'I'he  coal  seams  at  Manna.  Wyoming, 
which  is  14(1  miles  east  of  Kock  Springs, 
are  found  around  the  edges  of  a  syn¬ 
cline  with  a  noitheast-sonthwest  axis. 
These  lii.d  seams  haxe  a  gradient  of 
from  1 1  per  cent  to  d()  per  cent  inter- 
bedded  xcith  a  xery  tender  shale  top 
.Old  fire-clay  bottom. 

'I'he  ll.inna  mines  hast*  produced 
large  tonnages  from  thick  seams  of 
early  Ti’rtiarx  Kocein-  Age.  outcrop¬ 
ping  along  the  westerly  margin  of  the 
llann.i  basin.  These  coals  are  eitluT 
high-xolatile  bitiiminons  (!,  or  snb- 
bitmninons  .\.  depending  upon  weath¬ 
ering  ipialities;  somewhat  higher  in 
moisture  content  than  the  Hock  Springs 
co.ds,  and  arr-  lonsidered  xerx’  giMul 
liK'omotise  fuel.  Mining  h.is  bei'ii  pri- 
in.iriK  confined  to  .No.  1  and  No.  2 
seams.  'I'hirkness  of  istal  in  the  arr*a 
r.mgi’s  from  .ibont  10  ft.  to  3.5  ft.  The 
interval  between  the  sr'ams  is  such  that 
vers  little  work  has  been  siip«-rini|X)sed 
and  the  problems  ol  planning  and 
op«-rating  multiple  seams  simultane¬ 
ously  have  not  (Kmrred  in  this  district. 

This  c-oal  is  less  friable,  with  a  high 
moisture  c-ontent  and  at  tiim's  is  snbj«-ct 
to  s|x>ntaneous  combustion.  The  mines 
.ire  classihivd  as  gassy  bv  the  .Stat«‘ 
(aial  Mine  Inspection  I)«-partment. 

It  will  be  noted  from  the  acx-om- 
panving  g«-ologic  s»‘ctions  that  all  dis- 
trii'ts  excr’pting  Hanna  have  a  numlwr 
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of  siMiiis  tiliu  li  can  he  and  arc  oftcr- 
ated  iiniultancou.shi.  Tliis  is  i>ti»-  of  flu- 
oiitstaiidiiii'  tratiiri's  of  I'nioii  I’aiific 
()|>«Tati()iis— tfiat  iiiiiltjpl(‘-s«-aiii  iniiiiiii' 
can  Im*  carried  on  snitr-ssfnlU  aiul 
saf«-ly  in  steepK  pitiliini'  s»'ains.  It  is 
prolralilv  nniipic  in  American  hitii- 
ininons-cs)al  ininini'. 

4>enerui  Miniiif:  I’rineiplen 

Tile  lollowini'  listed  mines  art'  now 
operating  in  tiu-ir  r«-speiti\e  ilistriits. 
The  nmnher  of  the  mine  refers  to  the 
coal  seam  in  which  opr-rations  are 
carried  on. 


I  iisiru  I 


W  iiitnii  Mum- 

\\  iiitnn  \n.  1 
\\  intnn  \j».  7*2 

Si-ain 

St.iiisImrA  Mhm- 

S(.tnsl)iir>  \i>.  "i 
St.inslMirx  \().  1 
St.iMslHin  \o.  7^2 

Se.iiii 

luitur  Mine 

Hrti.iiu  (•  No.  7 

U.  Ii.inii  No.  M 
Itrtl.UUfNo.  It 

Siaiii 

Kih  k  Spriiiijs  Mm 

1  Itink  Spriinis  \o.  S 

Si’.iiii 

Sii|>»Ti4»r  1 ).  ( ) 
(l.irk  Miiir 

Sii|X'noi  No.  7*2 
Su|H  rior  No.  7 

SiiiM  rior  No.  4 

Sii|x  rior  No.  t.") 

Siaiii 

H.itm.i  t-  \  Mini 

i  l.inii.i  No.  2 

Siam 

In  most  of  the  ilistriits.  more  than 
one  seam  can  he  mined  eionomicalK . 
The  minimmn  thiikness  of  merihant- 
alile  csial  was  formi'rh  consiilereil  to 
he  .')  It.  or  more.  In  lei-ent  years,  how¬ 
ever,  seams  hetween  I  It.  .mil  5  ft.  .ilso 
are  heint'  woikeil  ei'onomicallv.  In 
eener.d,  the  nppi-rmost  seams  are 
workeil  first,  pill.ir  extraction  in  the 
lower  seams  hi'inj;  limiteil  to  the  are.i 
in  w  Inch  extr.iction  h.is  Im-cii  com|)leted 
in  the  overlvim;  si-.mis  or  where  the 
overlviiii^  se.ims  ari‘  not  of  workahle 
thiikness.  It  h.is  heen  fonnil  .iilvan- 
t.i^iiins  to  work  a  nmniM-r  of  se.iins 
simnitaneouslv  in  order  to  .iihievi* 
fairly  lari'!-  dailv  output  from  the 
mines,  confining  the  mine  workini's  to 
a  smaller  area  th.m  wonid  hi-  nei-essarv 
if  the  production  wi-re  entirelv  from 
one  or  two  seams. 

Some  .AO.iKKI.tMK)  tons,  more  oi  less, 
are  now  considered  snlficient  to  justify 
the  est.ihlishment  of  a  mining  district, 
.mil  in  most  aieas  loin  to  six  seams  oi 
l-ft. -thick  coal  will  yive  this  reiover- 
ahle  tonna^e  in  fewer  th.m  four  sei- 
tions  of  kind.  Tlie  niaxininm  prai  tiial 
operafini'  depth  is  now  considered  to 
he  l  .'jtK)  ft.  to  A.tttK)  ft.  The  mines  are 
openeil  entirely  hv  slopes;  vertical 
shafts  lire  used  only  for  ventilation  and 


i-sc.ipewav  piii|roses.  (ai.il  reserves  in 
the  region  .ire  sufficient  to  i-stahlish 
several  aililition.d  mining  liistricts  as 
the  neeil  arises. 

^liiiiii^  with  Sufels 

hrittle  riHif,  stii-plv  pitihim;  seams, 
and  simiiltaneons  operation  of  multiple 
se.uns  present  o|)eratint'  ilifficulties 
th.it  call  for  the  highest  ilenree  of 
or^.mi/ation.d  skill.  That  rnion  I’acifii- 
mines  h.ive  met  tlii-se  challenges  with 
consummati-  skill  anil  ability  is  certi¬ 
fied  hv  the  fact  that  they  have  won 
the  Sentinels  of  S.ifefx  trophy  for  the 
hituminoiis-co.il  minim'  division  oi 
the  National  Safety  (.’oni|M-tition  for 
lA  of  the  27  years  of  tin-  contest,  in- 
I'hulin^  the  l.ist  five  years. 

.\chievini'  safety  records  in  hitii- 
minous-coal  miniiii'  under  conditions 
.ipproachini'  those  encounteieil  in  an¬ 
thracite  minint'  is  a  trihiite  to  the  plan¬ 
ning;.  ennineeriiu’.  the  study  of  miuin^ 
methods,  the  iitili/ation  of  modern 
machiiierv  .mil  eipiipmeiit.  and.  ahove 
all.  to  the  cultivation  of  a  Ini'll  esprit  dc 
corps  amon^  2.A()0  employes  repre¬ 
senting  41  n.itionalities.  Without  this 
human  relationship,  no  |)roi'ram  in- 
viilvini;  machines  or  methods  could 
possihly  hi-  snct-i-ssfiil. 


w 


Ml  <  ll\NI/.\|ION  (liw  (»f  tlir  grriif  in  inrchMiikiil  mining  is  ihr  use  of  the  endless  t*«nvesor  bt'lt.  This  4H-in.  belt  muses  th«- 

lo.iileil  104I  Irnin  Mn<leri*roun<l  diiinpini’  station  to  tipple  at  Superior  I).  (>.  Clark  Mine. 
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'-■'*111  I  lllllll  I’.K  ifu  (  (l.ll  (  <MII|>.III\ 

I  ll.lS  .llw.lW  .1  (list  iplc  l>l 

iiK't  li.iin/.itioii  \s  I'.iiK  .IS  IS-S2.  .111- 
ii|><'t. ill'll  liittiiii;  .mil  iliillmi;  m.uliiiirs 
VM'ir  mst. lilt'll  III  Hill  k  Spi  jiiijs  No.  I 
Mini'  til  lii'lp  piiiilin  r  .1  lii  tti'i  i^i.iili'  iit 
ni.il  III  |S'I2,  till'  I'liliip.ms  tcMik  till' 
Inst  sti  p  III  mi'rli.iiil/ril  li.iiiliiii;  li\ 
piittmi;  iiitii  si'iviii'  till-  (list  rirrtiii 
linin'  liH'iiiiiiitlx  I'  I'M'i  limit  III  till’ 
I  iiiti'il  St.itrs  I  Ills  liK  nmiillM'  limit 
li\  Ilii'iiipMiii  lliiiistiiii  ('iimp.ms.  w.is 
.itli'i  tiiiii.iti'K  iliililii'il  '  (  li.ii  III'  Siiiitli." 
Ill  liiiiiin  III  Its  iliiM'i  .it  Hink  Spunks 
\ii  T  Mill!'  It  liiisv  li  sts  nil  .1  tliivM'i- 
I  ii\  riril  iiH  k  liitmil.itiiiii  in  Irnnt  ill  till' 
(•III  Iinii'is  Hnililinv;  .it  HinkSpimi^s 
l  iiim  tins  iiinili'st  lif.^mninn  r.mir  .iil- 
ilitinii.il  I'li'itiii  Ini iiiiiiitiv I  s.  winili 
.III-  niiw  III  i;rni'i.il  iisi-  liutli  .is  m.iiii 

liiii'  .mil  .mvili.iis  li. ml. ini'. 

Ill  I'KI2  .1  iiittiiii^  in.iiinnr  nl  tlir 

sliiiitw  .ill  tvpi-  w  .IS  inst.illi'il  rliis  tvpi' 
III  m.iilniir  is  nsril  tii  tins  il.iv  In  ir- 
iriit  VI. IIS  ti .11  k  niiinnti'il  .mil  iiililii'i 
till  niiiinitril  I  niM'is.il  tup  iiittrls 


li.ivr  lii'i'ii  iiist.illi'il.  'I'lii'si'  can  cut 
Hiitli  liori/iiiit.illv  <111(1  vcrticallv,  thus 
spcciliiii'  the  iipi'rafiiu'  cvclc, 

Mcch.uuc.il  liiailiii^  was  first  iiitro- 
(liui'il  at  ll.uiiia  No.  1  in  Hllti  with 
the  piirchasi-  of  an  cxcavatini'  shovel  to 
h.uulli'  dial  hlastcil  from  the  2fi-ft. 
sc.uu  'I’his  tvpc  III  loader  was  f.iirlv 
snccessinl,  hut  was  replaced  hv  mohile 
lo.iders  III  the  Jov  4  lU'  and  11  HI' 
tvpe  in  nn(lerit;ronnd  operations. 

I'l.irlv  in  192.>.  scra|>er  loadin^  w.is 
introduced  .it  HiK'k  Springs  .No.  .S  Mine 
.111(1  vv.is  soon  evtended  to  other  mines 
.it  Hiu  k  .Sprint's.  Heli.mce.  Il.uina.  and 
W  inton  However,  better  methods 
were  to  he  developed  .mil  scr.iper 
lo.idmii  l.itoi'  .ih.uidoned.  chiellv 

hec.mseot  dilficultv  in  oper.itini;  vv  here 
tiniher  is  set  l.iirlv  close  to  the  taci’. 

.'shaking:  ( 'oiiveviirK  and  Hiiekliilli 

The  hist  sh.ikinv;  lonvevor  imported 
liom  Hoi  hum  (ierm.inv.  vv.is  inst.dled 
III  Snpeiior  m  U)2(i.  'I'liis  m.ii  hine  vv  .is 
so  siiixessfiil  th.it  six  more  were  hoiinht 


in  Ih2ti  and  4(1  more  the  lollowint' 
year.  \  retract.d)le  p.ui  was  used  at  the 
f.ice  end  of  the  conveyor  vv  ith  the  early 
machines,  hut  only  a  small  p.irt  of  the 
co.d  could  he  loaded  in  this  manner 
.111(1  it  was  necessary  to  shovel  most  of 
the  co.il  onto  the  convevor  hy  hand. 

l..iter.  wh.it  is  now  known  as  the 
"Diickhill"  was  devi'loped  at  the  Hin  k 
Springs  mines  hv  Frank  1..  \k<.’artv. 
superintendent,  and  (ieori'e  Krns- 
hari'er.  a  memher  of  the  mech.mical 
foice.  This  device,  since  materially 
improved,  together  with  the  slmkinii 
conveyor,  has  hecome  part  of  the 
standard  ei|uipment  in  The  I’nion 
I’.icific  (.'oal  (a)m|)any  mines.  It  is 
significant  that  the  Franklin  Institute 
avv.irded  Mcfairtv  and  F.rnsharner  a 
(a'rtihcate  of  Merit  lor  this  achievi'- 
ment  in  minim'  |)roi'ress. 

Hv  UkT4.  the  mines  were  ftO  per  cent 
meih.mi/ed,  and  in  H)-'47  The  I’nion 
I’.icific  ('oal  ('.omp.inv  hecame  the  first 
1(K)  per  cent  meih.mi/ed  larije  coal¬ 
mining  operation  in  the  I'nited  St.ites, 
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Th«'  recent  intnKiiu  tion  of  mobile 
loadiiii'  e<|iiipinent  witli  l'ni\ersal  cut¬ 
ting  inacliines  and  sbnttle  cars  is  prov¬ 
ing  satisfactorv ,  resulting  in  rdficir’iit 
|)roduction.  loading  onto  shaking  con¬ 
veyors  and  |).inel  belts,  with  or  with¬ 
out  eh-vating  conveyors. 

\  further  evperiinent  in  inechaiiii'a- 
tion  is  the  intrixiuction  of  two  contin¬ 
uous  mining  machines,  one  each  at 
Su|X‘rior  and  beliance,  us<'d  in  o>n- 
junction  w  ith  shutth-  cars.  Of  unusual 
interest  is  tlu‘  use  of  tiu-se  machines  on 
ste«-p  pitch«‘S.  Definite  r»’sults  on  con¬ 
tinuous  mining  machines  cannot  be 
ascr'rtaiiu’d  until  more  evpj-rience  is 
obtained  in  actual  use. 

The  use  of  .'ib-in.  and  '^)-in.  paiu‘1 
Iwlts  at  Stansburv  and  Hanna  expe¬ 
dites  mech.iiiical  handling  and  is  an- 
othj'i  step  toward  r’ven  morr'  ttmiplete 
mechani/ation.  .\t  Superior,  a  4S-in. 
belt  carri<*s  the  coal  to  the  surface. 
This  is  a  2.7(K(-ft.  haul,  with  four  sec¬ 
tions  of  belt.  Hovvev*T.  this  is  su|>ple- 


rnenh-d  bv  conventional  haulage  fa- 
lilities  lor  h.indling  materi.ils  in  and 
out  of  the  mines. 

Miniiifc  MelhiMlx 

Hasicallv,  the  production  of  The 
Tnion  I’.icific  Ooal  Oompanv  is  ob¬ 
tained  from  two  operating  methods. 
Shaking-conv  evor  room-and-pillar 
work  prcKluces  approximately  bO  per 
cent  of  tin-  coal.  The  rr-maindiT — 10 
per  cent— is  produced  by  mobile-loach-r 
panel-r(M>m-and-pillar  work. 

In  general,  where  seams  raiigt’  from 
lb  ft.  down  to  b  ft.  in  thickness,  the 
Joy  mobile  loaders  handle  tlu-  high 
coal.  \s  the  seam  narrows,  tlie  shaking 
convr-yors  are  used  b<-caus«“  they  are 
better  adapted  fc»r  the  low  r-oal. 

Simultaneous  mining  of  multiple 
seams  is  carried  on  in  two  sr-ams  at 
W’inton,  three  seams  at  Stansburv; 
thre«-  .seams  at  Ihdiance;  and  four  seams 
at  Superior.  .\t  the  Manna  operation 
only  the  No.  2  seam  is  now  being  mined. 


The  present  svstem  of  entry-riHun- 
and-pillar  work  using  shaking  con¬ 
veyors  and  iluckbills  is  generally  used 
in  all  coal  seams  eveept  those  of  «-x- 
trenu'  l(>-ft.  thickiu'ss  in  the  HiK-k 
Springs  area  and  the  2b-ft.  coal  at 
Hanna.  In  most  of  the  IfiH'k  Springs 
area  the  coal  pinches  to  ft.,  and  this 
thickness  can  Im-  mined  economicallv 
by  this  method.  .\s  previously  stated, 
the  mobile  loaders  are  used  in  the 
high  coal,  that  is,  ovi-r  lb  ft. 

The  pitching  coal  seams,  with  a  gra¬ 
dient  of  from  14  p«‘r  cent  to 'K)  p«T  cent, 
are  generally  interlieilded  with  a  shale 
top  and  a  sandstone  bottom.  While 
classifieil  as  nougassy,  all  work  is  c;ir- 
ried  on  vv  ith  the  s.uue  pr»-cautions  that 
would  be  used  in  gassy  mines. 

Following  is  a  description  of  the 
thre«-  important  mining  priK'edures 
used  at  the  v.uious  properties.  Ml  are 
peculiar  to  conditions  encountereil  at 
IfiH-k  .Springs  or  Hanna,  vet  eaih  rep¬ 
resents  sound  practices. 
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I)r(  KHII.I.;  The  shakiiig  e«nveyor-l>uckhill  development  is 
ill  the  Twenties,  this  niethiKl  of  coal  extraction  reieived 

almost  a  I’nion  PaciBc  trademark.  FarK 
its  greatest  impetus  at  KckU  Springs. 

Titr;  i-APi  (tsiv  Ks  KNt.isrrR  •  xt\v-ji  \K.  imj 
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I  l<»(  lU  S:  |>i.ii*r4iin  (»l  iIh*  list'd  in  miniiii*  most  of  tht*  coal  in  the  Hink  Sprint’s  area  h\ 

entr^ •riNini  .iiul-pillar  inelluHl.  iilili/ints  shakint*  eonstnors. 

im  KAI'IOMXKS  KSC.INhKK  •  I*».V 


Sli  a  I*  i n vey  «>r  K«(ttm>an  d.Pill  a  I*  .MelK 


\t  j>tl  S<  III  llllllllll’  IV  Im  iiiH  iIimii-  Ii\ 
tlllll.ll.llK  i'll  lllllsts  nil  till'  lll.llll  slll|>l's 
w  liii  li  .III'  v|).iii'i|  on  .i|i|iro\iiii.i(i'l\ 
IIKKI  to  1  VNI  It  Ii'lili'is  Wltli  ,1  lon- 
M  nlioii.il  stilkr  tuo  rnliv  swli'iii  on 
i-itt  It  ii'iiliis  I  lii'si' I'lili  ii's  .III' ilri\ rn 
to  till  Imiinii.iiv  Inii'  III  li.iM-  .1  cai 
ili'.ii.inii  till  lo.iitini'  .mil  11.111111111 
niotoi  tups  it  in.i\  Im-  ni'ii'ss.iiv  in  loss 
l  o.il  to  t.ikr  np  .ilKint  .1  loot  III  iMittoni 
in  till-  li.iiil.ii^r  I'lilis  so  lli.it  ')  It  III 
III  i^lit  IS  in.iint.iini  (I  piosiilini;  lit  in 
I  li'.ii.ini  I'  osi'i  till-  top  III  till-  ( .IIS 

I  III  tSSO  Slllkl'  I'lltlll'S  .III'  lIllSI'll  12 
It  ss  nil-  .mil  on  "1  It  1  i  nti  is  ss  itli  room 
ni  l  ks  tnini'il  i  s  ns  'i')  It  lii  tii'.it  is 
st.iiti'il  Iroin  till-  lioimil.il s  ssoikmi^ 
toss  .ml  till-  slopi'  lis  iliisnii4  looms  up 
till'  pill  li  .1  ilisl.mii'  III  kill  It  .mil 
I'sti.iitinu  till-  msiili'  pill. II  on  irtri'.it 
Its  pm  ki  t  .mil  sinnip  ini'llioil 

II. ml. 1^1-  III  till-  I'liliii's  is  Its  S  toll 
loi  oniotis  I's  piillina  S  I  .ir  tups  rlir 
lo.il  IS  lll.llll  il  into  t  ton  sti  l  l  |iit  I. ns 
I  III-  iiimina  III  till-  rlitiirs  .mil  tlir 


loiiins  is  .moinplislK'd  Its  ('iittint'  ssitli 
slim  tss  .ill  llllllllll'  iii.K  liinrs,  (Irillinii 
ioiiikIs  ssitli  li.mil-lii'lil  rli'(tri(-  drills, 
.mil  ntili/ini;  sli.ikini'  consi-Mirs  ssitli 
si'll -lo.idini'  diu  kitills  to  ri'iiiost-  tin- 
lil.isti'd  t'o.il  For  iii.ms  si*ars  tins  lias 
Im'I'ii  till-  jirt-s .ilnit  iiirtliiKl  drisini’ 
iiMinis  lip  till'  pitdi  and  loadini'  into 
pit  cars  on  the  li.nil.il'c  Irscis  Itcloss. 
rill'  li.ml.ii;c  Icscls  arc  drisen  to  |)ic- 
di'ti'iniincd  iKinndarics  ol  tin-  hlocks 
to  he  rciiioscd.  Hooiii-.nid-pill.ir  c\- 
ti.iction  coinmi'iiccs  ssitli  inintnt'  tsso 
01  three  rooms  e.ieh  room  estr.iefini' 
the  inhs  pill.ir  on  retre.it  doss  n  the 
piteh  'l  liis  method  is  still  in  use  to  .1 
l.nne  extent,  hosseser.  little  or  no  ness 
ei|nipnient  o|  this  tspe  is  heiiii'  pnr- 
(h.ised.  .dthoni;h  it  prodiiees  most  ol 
the  coal  mined 

Hee.nise  this  method  mit;ht  he  called 
rool-i'oiitrol  e.isiiiii  timherini;  |)riMe- 
diiie  is  III  nnnsii.d  interest  In  pieseiit- 
ini;  iiMil  hills  str.iinht  timhers  .ne  set  on 
"j  it.  centers  hoth  .iloiii;  and  .u  ross  the 


pitr  li.  Where  intess.irs ,  i  rossh.irs  aie 
set  on  5-lt.  renters  ssitli  [Xists  as  lei's 
on  .>-ft.  centers  nntlei  crossbars.  Sassii 
launiim  in  h-  to  S-lt  leiii'ths  mav  also 
he  used  ssheii  rnpiired. 

In  .ill  mines,  a  hreakini^  ross  ol 
timlMT  is  .ilssass  set  Iwtssi-r-n  the  tim- 
Ix'red  mined-oiit  area  and  the  active 
ssorkini;s.  As  the  timber  is  n-coserrcl 
in  the  mined-ont  are.is,  the  hie.ikiiii; 
loss  (three  rosss  of  timber  on  IS-iii. 
centers  )  limits  tin-  extent  ol  cas  ini'  and 
aixs.ixs  sep.ir.ites  mined-ont  .ireas  anil 
.utise  ssorkiiii'  placi's.  The  oserall 
picture  ol  .i  mine  aixsass  shoxss  a  4.0- 
denree  break  line  hi'tsseiMi  solid  coal 
.111(1  mined-ont  area,  such  th.it  most  ol 
the  xveinht  ol  the  mined-ont  area  is 
tr.msmitted  to  the  solid  co.il  on  dossn 
the  pitili  Irom  the  active  xsorkiin's. 

ithiolinic  I'roeediire 

In  .Ills .inciiii'  riKiins,  .1  24-lt.  I.ice  is 
hl.isted  in  seipience.  iisiiii;  tsso  rosss  ol 
T'i-lt  holes  .111(1  .III  S-ft.  inidercnt.  The 


M*r.(  l\l.  M\(  lll\K:  Haisilii’  tiinlicr  with  u  spt'cialK  <lr«ii;iu-d  tiiaihiiir  allorils  aiMitlnT 
(IcinoMNtraliiM)  i>l  the  (oiiihiiiatioii  iil  sa(rl\  and  \  adiicNt'il  h>  "I'.l’." 


liolfs  art-  (Irillcil  wifli  I’ll!!. 
aiintT  drills  with  \lcl,aui;hliii  ‘'tlirow- 
awav”  hits.  (aMuhii.iii.  Siilh\aii,  and 
JcHifV  shortwalls  art'  used.  Iloh-s  arc 
loaded  \\  ith  Iroiii  two  to  lour  cartridges 
of  Hed  II*  1'  permissihle  e\|)losi\ cs. 
Steiiiiiiini'.  preh.i^l'ed  Iroin  a  nearhv 
sonri'c.  fills  e.ith  hole  to  the  collar. 
Blasts  are  fired  iiidiv  idtiallv,  in  se- 
(pience  from  1  to  9.  w  ith  a  sintjle-shot 
perinissihh*  hlastini;  machine. 

B(M>m-and-pillar  cuts  are  made  much 
t'.  .S.  I’.ii  OH 


the  same  wav,  with  ,in  S-ft.  imdercnt 
ami  staggered  rounds  drilled  in  two 
rows,  five  on  the  to|)  row  and  four  on 
the  Bottom.  .\s  shown  in  the  diairram. 
these  rounds  are  also  fireil  in  setpieuce 
to  ^et  mavimum  Breakage  and  a  greater 
peri-entane  of  Iniup.  Onlv  one  hole  is 
wiled  at  a  time,  .\lter  Blastinia.  one  or 
two  miners  return  to  the  face  ami  wire 
the  m'\t  hole  in  preparation  for  firini' 
another  Blast. 

Ml  explosives  are  c.irefiillv  handled. 


First  rt'ipiirement  is  th.it  each  unit 
powder  Box  contains  But  a  (lav  's  siipplv 
of  permissiBle  explosives  in  each  entry. 
'I’liese  Boxes  are  liKated  aBoiit  2(10  ft. 
outside  and  avv.iv  from  power  snppiv 
and  haiilai’i*.  'I'liere  is  a  main  explo¬ 
sives  ma^a/ine  in  each  co.d  seam  or 
each  mine.  These,  too.  are  protected 
from  power  and  haulage. 

(There  is  more  diseiission  on  h.iii- 
dlin^  and  use  of  explosives  in  a  special 
section  of  this  article. ) 


IVlttiiile  LftaJerH  al  lla  n na  \' «».  4> A  >I  ine 


Workinn  in  2(vft.  coal  .it  ll.uina  4-  \ 
Mine  is  one  of  the  most  imiisii.il  co.il- 
minin^  operations  anywhere.  The  ex¬ 
treme  height  of  the  coal  m.ikes  tiinher- 
ini;  impossihle.  and  the  uradient  of  IS 
|)er  cent,  and  hii'her.  com|)li(  ates  the 
proBlem.  'I  he  development  of  panel- 
Belt  mining  with  inoBile  loaders— a 
trackless  iiiinini'  system— has  resulted 
ill  mining  efficie.'icv  under  adeipiate 
s.ifetv  conditions. 

Mining  is  conducted  By  luiBalanced 
rope  h.inlat'e  on  main  slopes  spaced 
on  approximate  5.(KK)-  to  fi.tKHt-ft.  (fii- 
ti'is  and  three  strike  entries  driven  to 
Boundary  lines,  strike  entries  Being 


turned  on  approximate  1  .d(K)-f  t.  centers. 

Three  place  panels  are  developed  to 
the  rise  Between  strike  entries  By  use  of 
three  shaking  conv  ex'ors  eijuipped  w  ith 
automatic  diickhills.  i’anels  are  spaced 
on  l,.f()0-ft.  centers  and  the  three 
sh.iking  conveyors  discharge  onto  a 
portaBle  Belt  conveyor  located  in  the 
center  place.  The  shaking  conveyor 
driv  ing  the  center  |)lace  turns  the  panel 
crosscuts,  with  the  exception  of  Blind 
crosscuts.  The  shaking  conxeyors  driv  ¬ 
ing  the  outside  places  torn  the  riKiiii 
necks.  In  Figured),  it  is  shown  that  the 
fourth  place  is  driven  at  the  Bottom  of 
the  jj.inel  to  estalilish  positive  ventila¬ 


tion  dm  ini'  period  of  panel  develoj)- 
nient.  The  2f>-ft.  coal  seam  is  of  defi¬ 
nite  advantage  in  providing  over-  and 
nndercasts  for  ventilation  purposes. 

In  Figure  l((.  it  is  seen  that  the  riMim 
necks  are  staggered  on  the  opposite 
side  of  the  |).inel  with  room  centers  of 
ahoiit  73  to  MN)  ft.,  and  the  shaking 
conveyors  are  advanced  or  moved 
ev  erv  223  ft.  with  the  recpiired  addition 
of  223  ft.  of  |)ortaBle  Belt  conveyor  in 
se(|nence  with  the  shakini'  conveyor 
mov  es, 

\ll  I  ruck  Kliiiiinaleil 

This  method  of  panel  development 
provides  for  the  elimination  of  all  track 
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SHAKtMO 

‘CONvCtO**  W'T*« 
AUTO  DUC«»>LLS 
A0VANC>M0  ^ANCL 


•CtT  COMVt«Qlll~ 

•  )•  •••CH  -  PO»TAiLl 
S^fDAj»C  f 
CAAAC  Tv*400  T»M 

installation  •  IN  nc 

TiONS- A»PIK)* 
ft  UnOTms^aS 
ShaaCAS  advance 

\JP  P'TCM 


•  A  ApCD  •« 

•  *.OC  Of  »OU®  ' 
A  One  I  0  M  •«  >  NO 
akO  ▼O*  CQAl 
fl’AAC’IO  •ifOPf 

ASANDON<AC<< 


24-CAR  PARTING' 
16  IN-  8  OUT-SIDE 


lEGENO 

S. DC "  SI  al  S’Oap  no 
PNOJCC^IO  DC  wClOPmC* 


sr  fOLLOA-s 


AfTCS  CUAN-UP 
MAAC  nev  SmaaES 
SET-UP-  simultaneous 

WITH  ElTENStON  Of 
SELT  CONVEVOP  Sv 
ADOiNO  ONE  ??4-fT 
MCTiON.  1 


iCPOSS 


lECEND 

•iCK*  SfAl  StOfftNO 

MIT  IATm  &  ftASTM  STOffiNG 

I'lfCCTfriN  Of  Alt  C''«InT 


COIAPlETC 
•OOM  nicaCsoO 
SifOPi  waa.no 
T  NIH  SCT-uP 


complete 

POOM-NECH  (50^) 
MfOPC  MAAINO 

'  mew  set-up 


CUT  tmsu  not  shot  down- 
note  SfETCH  SHOWS  *  CUT 
OBIVEN  ftOM  CEnteb  place - 
THIS  DEliSEtATE  TO  POINT  OUT 
iwPOBTanCE  Of  Small  details  Of 
wotp  SLIND  I  CUTS  ABE  TO  IE 
DBIVEN  fBOw  OUTSlOf  PLACE 
ALLOWING  MANDLOaDING  ON 
•EIT  CONVfvOB  when  SHOT  DOWN. 


PANEL  DEVELOPMENT 


MEN  BEQUIBEP 


NOTE 

CI.BTAP4S  ABE  BEPIACED 
with  metal  lath  and 
PiaSTEB  STOPPINGS  AS 
SHAHP4G  CONVfTOBS 
ABE  advanced 


3  G20  GOODMAN  SHAKEBS  WITH 

AUTOMATIC  DUCflUL 
3  Ts  Sullivan  s  w  machines  with 

8't  CUTTEB  BAB 

3  CP  NO  S73PEBMlSSlSLEHANDHElDDtELS 
I  36'  POBTaILE  SElT  CONVETCB 
1  8  TON  TBOlllT  haulage  LOCOMOTIVE 


1  UNIT  fOBEMAN 
3  MACHINE  BUNNEBS 
3  DuCRlHL  OPEBaTQBS 
1  LOaOMiG  head  man 

I  mOTOBman 

7  total 


lirt  ks  an*  (fii  i 

nu  4<>in«'\«irv  art*  iiM»\rd  t‘\c‘rv 


UP  T  A  *f<  U 
LOADING 

.AT  THIS  POiNT^ 


Ji-IHCM  •  POBTABLC 
MLT  CONVOOR 
SRCC0*150  rPM 
capacity  *400  TPm 


1— UNIT  FOttMAN 

1 -machine  PUNNE* 

1- machine  HEIPEP 
3-timBEJ  men  op  tpimmEPS 
3-DPILlEPS 

1—  JOY  PUNNEP 
1_JOY  HEIPEP 

2 - SHUTTLE  CAP  OPEPATOPS 
2-lOAOINC  HEADMEN 

2  — MOTOPmEN 
l-TPIP  PIDEP 
1  -REPAIP  MAN 

T?- total 


nomenclature  Of  MACHMES 

1- 11  tU  JOY  LOADER 

2- 60E  SHUTTLE  CAPS 

1  — lORU  CUniNG  MACHINE 

1- C025  MOUNTED  DRILL 

2- Pn-l7  PPE  ELEV  CONVEYOR 

1- 34'  .  1200  FT  PELT  CONVEYOR 

2- 8  TON  HAULAGE  LOCOMOTIVES 


I'K.l  Kl!  II:  rile  priHfiliirc  lor  iiiitiiiii'  a  IrliKk  of  lour  riMiiiis  is  illiisiralt'cl  licri'.  Slant  (roYs<iit>  ari’ 
(IriYt'ii  lu-lut'i'ii  riHiiiiY  oil  <1  III  12  |H'r  (fiit  i>ra(lf  to  laL-ilitatt'  llic  liaiiilliiiiL  ol  loailiil  sliiitllc  tars. 


work  on  till'  paiii'l.  cljiniiiation  ot  ilo- 
\  rlo|)iiU'iit  lioist  at  tiii'  low  ci  t-iid  ol  tlii’ 
patifl.  toi'i  llii  i  witli  till'  sri\itcs  ol  .t 
liojstiii<4  cnaiiiitr  and  lopt-  ridti  to 
si  iAK'f  fill-  sliakina  I'onxfvois  as  tlics 
art'  advaiK'i'd  np  llir  piltli;  tlir  lii'lt 
I'oiiM'voi  rcpl. Ill's  till'  dt'\  rlopincnt 
lioist  anil  tiaik.  anil  oni-  loading  lii-ad- 
nian  rxi'inti's  tin-  woik  lorinrrlv  pri- 
lonni'd  1)\  till'  lioistini'  i  ni'inrcr  and 
ropr  lidrr.  'I'liis  lai'ilitx  also  jni|iroM's 
pit-i  ai  si'iA  ill'  to  till'  sli.ikiniT  tonv  i'\ ors 
.mil  rliinin.itrs  to  ,i  uri'.it  rstriit,  di'l.n  s 
.iw  .iifini»  I'.ir  scia  ii  c. 

It  is  ,dso  nrt'i'ssaiA  to  pl.m  tin-  nnni- 
Iht  ol  p.tni'l  irossi  nls  .md  room  noi  ks 
to  III'  di'iclopi'd  l)\  I'ai'li  sliakiniT  lon- 
\i'\or  so  tli.it  propi'i  li.il.inir  ol  work 
is  pros  idl'd  lor  c.ii  li  unit  to  krrp  tlic 
sli.ikinii  t'oiiM'Vors  in  step  in  .id\  .ini  im' 
till'  p.mri. 

’I  lii'  sli.ikinn-i'oiiM'Mir  units  ari‘  if- 
moii'd  tliionuli  tlii'  I'litiv  aliosi',  and 
till'  ti.ii'klrss  minina  ripiipmriit  in- 
stalli'd  to  drisi'  tlir  first  lilink  ol  lour 
riHims  on  tlir  lowrr  .ind  inli\  sidiv 


1'iiiiii'i‘r  l{iHiiii  Mining 

I  poll  i'Oin|)lrtion  ol  tlir  paiirl  dr- 
M'lopini'iit.  till-  lii'lt  lonM'Mir  is  iiiin- 
pli'ti'ls  inst.illi'd.  M'litil.ition  rst.ili- 
lislii'd  to  till'  ii'tnrn  airtonisr  .lIiom', 
.mil  till'  paiii'l  is  now  rraiK  lor  pioni'i'i 
room  11111111114. 

I'lUnri'  1  1  illnstrati's  tlir  priiirdmi’ 
ot  11111111111 .1  liliK'k  ot  lonr  riHinis. 

I’ionrrr  room  11111111111  in  tlir  2t)-lf. 
sram  is  ari'iiniplislird  Iw  nsr  ol  .1  Ml  Ml' 
pnrimi.itii'-monntrd  inttini'  m.iiliinr 
with  pl.iirs  ill i\ I'll  21  It.  widr.  top  riit 
Ml  It.  Ini'll,  .md  irntrr  slirarrd.  Drill- 
inn  is  dmif  !>'  >1  (.'D-2.3  inlilirr  tirr- 
monntrd  ilrill.  loadinn  Iw  .III  II  Ml' Jiw 
lo.idrr  into  two  filll''  lO-toii  slinttlr  cars 
tramminn  t<>  rirs.itinn  roiwi'Mir.  dis- 
ili.nninn  onto  a  3(>-in.  Mrlt  I'oiwrvoi. 

Skint  irossmts  arr  drisrn  In'twri'ii 
riHinis  on  a  nradirnt  ol  9  to  12  prr  ii-iil 
ill  l.wor  of  lo.idrd  slinttlr  cars.  'I'wo 
rlr\  .itinn  loiwrvors  .nr  rmpliw  ril.  pro- 
\  idinn  two  points  of  loadiiii'  onto  tlir 
lirit  lor  rai'li  lilink  ol  Ion  iimiiiis. 

Diirinn  pionrrr  riMim  miiiini'.  srnti- 


l.ition  IS  I'ondnrtrd  to  tlir  woikinn 
t.irrs  Iw  nsr  ol  liiir  In.ittiir  lioni  tlir 
l.ist  oprii  irossi  lit.  with  rrtnrn  .lii  lioni 
thr  l.ist  Kioin  to  thr  lisr  lonrsmi’ 
thronnh  thr  p.mri  to  thr  irtmn  .lir- 
I'onisr  .ihiwr,  ( )t  lonrsr.  it  is  import. mt 
to  maint.iin  a  positiir  nirthod  ol  \rii- 
til.ition  in  .1  potrnti.ilM  n.isss  i-ondition. 

\\  Ill'll  |)ionrri  work  in  riHims  is  roni- 
plrtrd  to  drstiii.ition.  rxtrartion  ol  top 
I'o.il  is  st.irtrd  ri  trr.itini’  Irom  l.iir. 
riir  top  I'o.il  is  lilt,  diillril.  and  shot 
down  III  hlinks  MM)  It.  lonn.  Ininishiiii' 
.ippriwim.iti'K  2..>(MI  tons  a  l.dl  loi  lon- 
tinnons  loadinn.  Sonirtinirs  thr  top 
I'o.il  is  minrd  in  two  strps.  "sniii-tops’ 
.iiid  "tops',  rrmiwal  ol  p.irt  ol  thr 
I'o.il  priwidrs  iTMini  lor  swril  dnr  to 
hrrak.ini'  Irom  shootini’. 

Till'  sripirnir  ol  top-ioal  rxti .iitioii 
in  riMims  .iiid  itmiiii  slant  irossrnts 
hi'nins  with  thr  top  loal  in  thr  room 
proper  hrinn  rxtr.ntrd  hark  to  within 
.ipproxiiiiatrM'  20  It.  ol  th*'  lower  rih 
ol  thr  skint  rrossint  ahoxr.  "I'liis  Ir.ixi's 
.1  hriilnr  ol  top  ro.il  to  support  thr 


ime:  E.XHi (ISIS e:s  knginkkh 
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K.l  1(1  12  Di.iKr.iiii  illiistr.iliiit;  dx'  iimIImhI  <il  liiii-io.il  t-xlf.it lion.  Note  (ImI  I  It.  of  to|>  loal  is  sutriliifd 

lor  riMtl  lontrol  aorl  li|i  lots  .irt‘  io.ot<'  iH'litro  lo.ir  Ioih*  is  rcoiosc'd  Irooi  llir*  r<Hoii. 


II.IIIIIW  jllll.lt  .it  (Ills  |lllllll  I  III'  tup 
iii.il  IS  llii  II  piilli  il  li.ii  k  III  till'  si. ltd 
I  iiissi  id  In  till  li|o|i  I  ill  id  till'  1 1  Him  .mil 
.ilinllii'i  liliiik  lit  tnp  (ii.il  I'Xtl .!(  till  III 
till  iiiiim  piiipi'i  |n\  lii.iilris  sliidtli- 
i.iis  .mil  tvMi  i'li'\,itmi2  (iiiiM'Miis  .III' 
idili/i'il  III  II  iiiiivmo  till-  tup  (ii.il  liiim 
till  liliiik  III  liim  iiHims  Ml  tnp  I'li.il 
IS  II'IIIIIM  il  tllim  till  lllnik  III  Inlll 
iiHims  III  lull'  .ili.milniimo  I  Ins  pi  i 
mils  till-  SI  .il II  1)4  id  millN  lilii.il  lilni  ks  id 
Inm  innllls  d  liili'ss.lIX  \  snilil  pill. II 
lii'lu  I'I'II  I  .11  II  liliH  k  id  Inlll  iiinms  Is 
lilt  Ini  till  pmpnsi'  III  si'.ilmo 

I  III'  tll.i|n|  pinllirms  ill  Inp  i'ii.il  rv- 

li.iitinii  III  till  II. mil. I  Ill-Ill  .III'  mill 

inidinl  till'  pii'p.il.ltliin  III  "lips,  .mil 
tnpiii.il  (liillmo  lilts  w.is  InimriK 
linin'  li\  li.iml  iliillmi4  .mil  .i  l.iii^i' 
.imnimt  III  pii  k  wnik  tii  timi  tnp  iii.il 
lips  pinpi'iK  rills  ii'siilti'il  III  .III 
dim  id  m.i|ni  r\|ii'iisi'  id  tnp ni.il  mm- 
mi4  \lti  I  till  III  st  III  m  il  III  tnp  in. il  \\  .IS 
ii'iiinMil  till-  illlllilil4  W.IS  linin'  linm 
till  tnp  II  i.il  pill's  w  dll  li.iiiil  III 'll  I  ill  ills 
I  III  pii'si'id  mi'tlinil  III  Inp-ni.il 
I  sti.iitinii  pin\  nil's  Ini  tin'  iisii.il  s.ii  ii- 
lli  I  id  I  II  id  ln|i  in.il  with  tlir  lips 
pu  p. Ill'll  In  .ipplu  .itinii  III  .1  M'llu  .il 
.mil  si. ml  I  III  with  till  III  lU  m.n  hiiii 
.IS  ilhisti .ill'll  III  I  loiiir  12  I  hi'  hp 
lids  .III'  III. nil  lii'Inii'  till-  m.n  hmr  is 
li'llliw  I'll  I  mill  till'  I  nnm 

Si. ml  linlrs  .111-  ihilli'il  IS  shnwii  with 
till'  (  I)  2.">  mnmdril  ihill  nii  .ippiiiM 
m.iti  I  II  i  ridi'is  III  r.n  h  iliiri  tinii 
Mi't.iil  nil  llinil  id  In.nlinn  tnp  i  n.il 
hnli  s  Is  shnwii  in  I  ii4mi'  I  >.  this 
mi  thnil  hi'inn  tn  ln.nl  tin  h.n  k  in  tnp 


I'liil  id  till'  hull'  with  thii'i'  r.n  ti  iilni's 
III  I 'i  III  h\  S-m  pi'i  missildi  pnwili  i  . 
.ippl\  sti'nimiti'4  thi  n  ln.nl  ihii'i'  mnir 
1  .nti  l<l^l's  .mil  sti'iii  tn  tin  -  riill.ir  ill  tin' 
hull  1  Ins  IS  In  st  .in  nni|)hshi'(l  h\  nsi- 
id  .1  tmnoh  III  In.iilmn  thi'  hull's  Twii 
\||  Il  ili-tnn.itni  s  .111-  Ilsi'il  ill  I'.n  li  hull' 
with  (ill'  hull's  .irmss  tlin  mum  wliiili 
pi  I  lint  tin  -  nsr  id  .i  pi  i  inissjlili'  ti'ii-shnt 
hl.istmo  m.n  hmr  l  lir  pi. n  inn  id  tlir 
pnwili'i  .IS  shnwii  .mil  shnntinn  tn  .m 
npi'ii  I'inl  lii.ikr  jinssililr  ”nnil  pri'p.ira- 
tinn  .111(1  I'limm.itinn  id  \i'i\  l.iinr 
hmips  iisii.ilK  Iniinil  in  tnp-i'ii.il  shiHit- 
mn  It  is  ni'irss.iiA  tn  I'limin.iti'  l.ii^c 


(  himks  lii'i.iiisr  id  the  use  id  lirlt- 
iniiM'Mii  hanl.ii’r. 

III!'  panel  ilex  ('Inpmcid  sxsti'in  pm- 
xiili's  Ini  .1  I'nntmiiniis  ixilr  id  npcr- 
.itinii  xxhii'h  is  X  it.il  in  miiiinn  rlfi- 
I'icni  X .  Tlir  I'littinn  mai  hiiir  is  siimpid 
in  the  I'ninri  id  the  xxnikinn  plarr  after 
I'leaiiinn  with  the  ihiikhill.  'rlicti  Inl- 
Inxxs  the  pri'p.ii  .itiniis  fnr  hl.istiiii^ 
ai  mss  the  xxnikiiii;  t.iie.  w  ith  ilrillinn. 
Inadiiin.  .md  shiMitiiii'  Inllnw  inn  in  se- 
ipieiiee.  Vine  miners  are  adeipiate  fnr 
this  nper.itinn.  It  takes  2(M)  m.iihiiie 
shifts  tn  dexelnp  tlie  p.mel  prnper. 

(  (  .'nidiimeil  nil  ll.ilje  ST) 


moles  loaded  Bt  USE  OF  trquGm 
ONE  SERIES  OF  mOLES  ACROSS  ROOM 


FRED  multiple  Smoot  no  tq  open 


Me thqo  Of  Loading  Top  Coal  holes 


I  U.t  1(1  I  I  IN't.iil  iiii'lliod  id  lo.idinu  ti'P  holes  .liter  the  pioneer  iiiiiiiii!;  h.is  In'cii  eoiiipleted. 


nil  I  \ri  nsix  I  s  E  m.ine.kh 
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MAKING  TIIK  CUT:  With  timber  proprriv  irt  and  coal  (raaa 
previous  blast  mined  out,  the  70  I'R  I’niversal  cutting  machlBe 
prepares  the  face  for  the  nest  mining  cycle. 


UNION  PACIFIC 
OPERATINC;  (A 


DRU.LING:  A  rubber-tired  machii 
mounting  a  C:D-25  electric  auger  drill 
wheeled  into  position;  IH-in.  boles 
drilled  with  McLaughlin  "throwaway"  f 


Tilt*  Heart  of  Coal-Mining  Production 


1 


*  '2,'  ‘  : 

Ju" 

/'A 


it-. 

9  *1# 
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PREPARING  TIIE  CHARGE;  Two 
rows  of  7^-ft.  holes  are  drilled  the 
16-ft.  face,  makinf;  a  total  of  14 
holes  a  round.  Each  charge  consists 
of  two  to  four  cartridges  of  Red 
11  F  permissible  explosives. 


THE  PRIMER  GOES  IN:  Pre- 
baiy(ed  stemming  is  trammed  into 
the  mine,  and  tamping;  is  placed 
to  the  collar  of  each  hole.  Rounds 
are  fired  in  sequence  for  maximum 


THE  BLAST:  Shots  arc  firrd  indi¬ 
vidually  in  the  interest  of  safety 
and  production.  Only  one  hole  is 
wired  at  a  time.  Powder  boxes  are 
located  away  from  power  supply 
and  haulage. 


THE  RESULT:  Properly  placed 
charges,  properly  wired  and  fired, 
result  in  good  breakage  into  lump 
convenient  for  handling.  .Note 
that  the  coal  is  blasted  dosvn  for 
easy  loading. 


f, 


1 


0 


1 


liA'I  IIANI/ATIONi  Alter  proirr-tion  (rom  the  bUft,  ■  cT»wler-type 
likiii  I  <|UH'i>lv  imtvrt  in  and  Inadi  the  blasted  coal  from  the  16-ft.  lace 
M  Ihr  waitiiiK  shuttle  cars 


Slil’TTl.t  OAR;  Here  is  an  example  of  trackless  mining',  with  a 
10  SO  7-ton  shuttle  car  handling  the  coal  from  loading  machine  to 
elevating  conveyor,  and  finally  to  a  4A-in.  belt  for  conveying  to  the  tipple. 


Th  e  I'liittn  Piirif  ir 
C’ttal  C'ttnipuny 

( ( ^Diitiiiiii'd  ironi  S2  ) 
iiK'liidiii^  t )  |)i(iv  xlctl  loi  iniiv  iii<j; 

sli.ikili^  i-oiiN tAors  .iikI  iiisl.illiii^  lit-lt 
f(>ii\»Ai>r.  K.iili  iii.kIiiik-  a\«TiiHfs  ()7 
tons  per  sliitt— an  iiiitpiit  ot  2(NI  tons 
a  da\  in  tli<‘  pancl-dcxclopint'iit 
op* 'ration. 

riir  I'oiitinnons  t-vilc  of  operation  of 
enttin^.  drilling,  and  loading  is  illus¬ 
trated  in  Kii'iire  II.  'Hie  lalxir  peison- 
nel  as  s<-t  forth  is  adopiate  to  maintain 
.1  eoinplete  and  eontinnons  ixele  ot 
operation  in  pioneer  riMiin  ininini'  aiul 


top-eoal  extrai  tion  'f  ile  three  men  indi- 
i.ited  as  timheimen  or  trimmers,  to- 
Hether  xx  ith  the  elei  tiu  al  and  me- 
xhanual  repairmen,  exeeiite  de.id 
xxoik,  that  IS,  m-eessaix  timhernii;.  ex¬ 
tension  ot  line  emtaiiis.  trimmim;  of 
"li|)s''  .md  rihs.  I'lodnxtion  from  pio¬ 
neer  riNim  minim;  is  the  l'nttin^.  drill- 
iiijU.  and  loading  of  sexeii  plaies  or  xtltt 
tons  a  shift.  IVodnetion  from  top  eoal 
is  S<KI  tons  a  shift. 

Xdxiiiiliiffi'x 

I  he  prineip.il  .idx  ,mt.ii;es  ot  the 
tr.iekless  minim’  sxstem  at  I'nioii 
I’.ii'ifie  .ire  .is  folloxxs: 


1.  The  elimm.itioii  ot  tr.ii  k  in  p.mel 
and  iiKims 

2.  The  elimm.ition  of  p.mel  de- 
xelopment  hoist 

>  I  he  elimin.ilion  of  p.mel  hoist  in- 
st.dl.ition. 

I.  'I'lie  s.nim;  on  |)oxx»'r  xonsiimp- 
tion  elleited  hx  use  of  a  Ml-hp. 
lu'lt  eonxexor  in  lii'ii  of  2(H(-hp. 
p.mel  hoist. 

Mine-1. ilior  s.lxin^  on  p.mel  ile- 
xelopment  hee.iiise  of  more  elli- 
eieiit  operation. 

f>  l.alxir  s.ixini;  on  pioneer  kmiiii 
.111(1  top-eoal  minim’  heeaiise  of 
more  etlii  ient  oper.ition. 


rap  Ul  PHH  i^IintniV  at  ^lannltury  I  .M  •  IIP 


\l  St.msimrx  .No.  I  Mine,  Ih-ft.  eoal 
is  eneomitered.  lint  the  prolilems  in¬ 
herent  at  ll.mna.  xxhieh  mines  a  2ti-tt. 
seam  of  eoal.  are  not  so  torniidahle 
at  Stalisimrx'. 

Miiiini'  at  Stanshiirx'  -No.  I  Mine  is 
eondiieted  in  a  Iti-ft.  eoal  seam  l.iid 
doxxn  on  an  antieline  striietiire  xxith 
the  axis  eroded  axvav,  leaxin^  the 
aetixe  xxorkin^  on  u  piteh  of  approxi- 
matelx'  12  decrees  or  22  per  eenf  gradi¬ 
ent.  The  eoal  seam  is  interliedded  xx  ith 
a  sandstone  liottom  and  shale  top. 
1  his  eoal  is  Iriahle.  eontaiiis  less  mois¬ 
ture  and  is  siihjeet  to  spontaneous 
eomhustion.  Minim’  is  done  lix’  mi- 
halaneed  hoists  on  the  main  .slo|)es, 
xxhieh  are  spaeed  ahont  It.  ajrart. 

In  the  present  sxstem,  entries  are 
drixen  on  l.2(K)-ft.  eenters  instead  of 
the  ft.  prex  ioiislx'  used.  'I'hree  place 
panels  are  dex eloped  l.2(KI  ft.  to  the 
rise  on  fXKI-ft.  eenters.  emploxim' 
shaking  eonxeyors  disehari'im’  onto  a 
portable  bell  eonxexor  similar  to  the 
Manna  plan. 

'I’his  method  of  |)aiiel  dexelopmeiit 
eliminates  traek-and-trollex’  xxork  in 
three  entries  xxith  the  eorrespondint' 
amount  of  strike  dex('lo|)ment.  or  nar- 
roxx  xxork,  and  neei'ssarx  xcntilatim' 
diHir  or  oxereasts  for  xcntilation. 

t!oiilrolled  (aixiii^ 

Strike  rooms  are  drixen  21  ft.  xxide 
and  KK)  ft.  loiii'  on  .5.5-ft.  eenters.  Siiiee 
complete  minim’  and  eoiitrolled  eax- 
ini;  are  practiced  at  Stansbiirx'.  riMim- 
and-pillar  xxork  must  be  st.irted  at  the 
top  and  inside  of  each  panel,  as  shoxxn 


ill  f-'i^nre  I  1.  {.'axfm'  is  eoiitrolled  .ind 
k(  pt  .idjaeeiit  to  the  aetixe  minim;,  to 
reliexe  the  |)iessure  on  the  pill.irs 
XX  hit  h  ,ire  mined  from  the  loxxer  side. 

The  sh.ikim;  eonxexor  unils  used  to 
dex  flop  the  panel  .ire  tenipor.irilx 
pulled  to  one  side  after  panel  dexelop- 
ment  is  eom|)lete  and  the  trac  kless  min¬ 
ing  e(piipment  installed  to  drixe  the 
first  block  of  four  strike  riKims  on  the 
top  inbx’  side  of  the  p.mel.  After  room- 
and-|)illar  eoal  exiraetion  is  completed 
on  both  sides  of  the  top  end  of  the 
panel,  the  shakers  are  installed  to  ex- 
tr.iet  the  top  eoal  in  the  panel.  |)anel 
|>illars,  and  Ihe  last  pill.ir  in  each  room. 
'I'his  must  be  done  as  simiii  as  possible 


.IS  a  sipiee/e  comes  on  the  |).mel  xx  here 
eo.il  is  reuioxcd  on  Ixitli  sides. 

\s  shoxxn  in  l''ii;nre  I  t.  a  filth  room 
is  drixen  xxith  tin  bliKk  of  lour  rooms, 
to  .issiire  .III  ample  nmiiber  ol  l.iees. 
espeiiallx'  xxhen  pill.ir  mining  is  near- 
im;  eompletioii  in  the  lour  rooms.  This 
also  assists  in  the  st.i^i’erim;  of  mining 
in  the  siieeeedin^  khmus,  as  the  riMim 
m'liei.illx'  is  onix'  p.irtiallv  dexcloped 
before  the  minim;  in  the  lour  rooms 
.iboxe  is  completed. 

The  strike  r(Mim-and-pillar  110111111;  is 
aeeoniplished  bx'  a  70  I'll  pneimiatie- 
mounted  eiittim;  maehine.  a  (d)-2.’) 
rnbbei  tire-mounted  drill,  a  rubber 
tire-mounted  timberini;  maehine 


KK.l'KK  I  I:  Miiiiiii;  plan  at  Stanshiirx  iitili/iii|'  trackless 
niiniiii’  sxstem  fnr  a  pitehint;  seam  in  l(i-(t.  ciial. 
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I  K.l  Id  l'> 


VI  M.iiisliur\  N<i.  I.  lilt'  lull  Ki  ll,  ill  (<i.il  is  tiiiiifd  us  llit-  roiiiii  is  ucl 
s  unit'll  I  III'  iliui’ruMi  sliiisss  llii'  iiu'IIiihI  iiI  |>illur  rt'i'iiM'rs . 


'siL;tii  il  nil  till  |iiii|ii'i  Ill's  ,1  It  III 
i\  lii.iili  I  .Hill  l\Mi  Id  SI  i  -tiiii 

illtli'  I. IIS  ll  .llllllllll^  til  till'  rli'V.itlli^ 
iiiM'Mii  uliiili  illsi  li.ii  t;rs  iiiitii  .1 
I  1 11  ill  III  lu  ll  I  iiii\  i'\  III 

I  tris  ill^  (  i'ii»i'iil* 

Sl.llll  I  IIISSI  Ills  .HI  llllVi'll  lll'lwi'l'll 

■  mis  nil  .1  141  .iilii'iil  III  .i|i|iin\iiii,iti'K 
|ii  I  I  rill  III  l.iMii  nl  till'  In.iili  il 
iitlli  I  .11  s  Iwii  rli'X  .itliii;  tiiliM'Miis 
r  I  iH|iln\  I'll  |>in\  iillliu  tun  |iniiits  nt 
.hIhih  niitn  till  Ill'll  till  I'.u  li  I4inii|l  nl 


IniH  iiHiiiis.  siiiiil.H  tiltin'  I  l.iiiii.i  n|iri'- 
.itlnii 

\  I'litil.itinii  llitii  tlir  wiilklliH  t.K'C  is 
li\  lilnwi'i  I.His  liK'.itrtI  ill  tin-  lirsli  ail 
luniiHlit  H|>  till'  IvMi  iiiliv  plait's  III  the 
p.Hirl  I  III'  ll'tlllll  .HI  tl.lM'Is  (lllMII  till' 
niitliv  pl.it  r  .Hill  nut  till'  tiip  I'litiA  . 

\  snliil  li.Hlli'i  pill.H  I'.Hi  Ilf  li'tt  lir- 
twi'i'ii  1. It'll  lilink  III  liiiii  IIHIIIIS  nil 
I'.u  li  siilr  tn  pi'i  iiiit  si'.iliiiij  nt  tin- 
iiiiiii'il-niit  .H  i'.i.  it  iii't  I'ss.H  \  . 

III!'  tlill  Id  tt.  nl  I'li.il  is  inilii'il  .IS 
till'  inniii  is  .iiK  .iiK'i'il.  .Hill  till'  Id  it. 


nl  I'li.il  ill  till'  pillar  t.ikrii  li\  pniki't- 
.iliil-stiiliip  iili'tlinil  nil  till'  li'tii'.it,  .IS 
sIllIXMl  III  l'’iH||ll‘  l.j. 

'riiiilii'i'iiii;  ill  till'  innin-aiitl-pill.ii 
iniiiiiii’  is  linin'  \t  itii  2d-lt.  ii'iissli.irs  nii 
■")  It.  t'i'iiti'is  ill  till'  inniii  aiiil  Id-lt. 
t'lnssli.iis  nil  .j-lt.  t'i'iiti'is  in  till'  pill.ii. 
iiist.illi'il  l)\  txMi  mi'll  .Hill  till’  timl)i'i'- 
iiii;  iiiai  liiiii'  illiisliati'il  nii  p.i^r  7d. 

l''iHiiii'  Id  slinws  fill'  fiittiiii;  ami 
iliilliiiii  iii'i'i'ss.HV  Ini  t.ifi'  pii'p.n.itinii 
ill  till'  inniii.  'I'lii'  l.it'i'  is  liist  iiiiili'i'iiit 
.Hill  till'll  Inn i/niit.illv  slirari'il  S  It. 
.ilinti'  fill'  hnttniii.  Ilii'  I  t  linli's  arr 
iliilli'il  anil  In.iili'il  vtifli  tliii'i'  tn  inni 
t'aifiiilni's  nl  pi'i niissilili'  i'\plnsi\ rs. 
I'-.itli  pri'p.iii'il  l.ii'i'  will  piniint'i'  ap- 
prnxiin.iti'lv  I2d  funs  nl  tn.il.  anil  pin- 
iliii'tinn  Iriim  riHiin-anil-pill.ir  wnrk  is 
t'KK)  tuns  ,1  sliitl. 

'I'lii'  l.ilnii  pi'i'snnni'l  iripiiii'il  tn 
in.iint.iin  a  i'nni|)li'ti'  .mil  iniitiminns 
t'Vfli'  nl  npi'r.itinn  in  innm-.mil-|)ill.ii 
ininini;  is  .is  Inllnw s: 

1  I'liit  Fnii'iii.m 

I  M.it'liinr  Himni'i' 

1  M.ii  liini'  I  Irlpi'i 

2  'riml>i'i  nil'll 

2  Diilli'is 


I  nr  r.vpiosiv  rs  rst.isKrH 


Mvv-iiAr:.  IH.V2 


I  jov  limiiK-r 

1  J(>\  ll«'l|)tT 

2  SlmftU'  ( )|)<'i.itois 

1  l.<i.i(l(‘ihc.Kl  M.iii 

2  Moforiiu-ii 
1  Ht'paiiinaii 

l.>  Total 

'I  Ilf  two  tiinlii-i iiifii  ,111(1  tlif  M-p.iii- 


maii  pci  form  (If.itl  w  iirk  such  as  iift  cs- 
s.ii\  tiinlif I iiii^,  fvtfiisjoii  of  |>o\\ci 
lull's.  .111(1  iii.iiiitf  iiaiK  I-  .111(1  (  If .tiling  of 
fill'  licit 

\(l\unlutC(>K 

riif  piiiKipal  ads  aiit.i^fs  of  the 
paiifl-lifit  ssstfiii  f.iii.  tlicrfforc,  lie 
listed  as  follows: 


1 .  The  f  liiiiiii.itioii  of  tr.u  ks.  tiollf  \  . 
and  \ fiitilatini;  dinirs.  or  oxcrcasts, 
III  tlircf  f  Ilf  lies. 

2.  'I'hf  rcduitioii  of  tlic  .iiiioiiiit  of 
stiikf  dfSflopiiifiit  oi  iiai'iow  work. 

.'i.  Tlif  lalxir  sasiii^  in  |■(KMn-an(l- 
pillar  work  liftaiisf  of  cfficifiit  opci.i- 
tion. 


Simultane«>uii  >I  inin^  «>  f  >1  ulliple  Seams 


Mnitipif-sfain  opfr.itions  .ire  a  fca- 
tiirc  at  I'nion  I’.icifif,  At  Siipciior, 
for  fx.iinpif.  four  scains  .ire  niincd 
siiiiiilt.iiifonslv,  and  at  one  tinif  fixe 
scams  xxcrc  mined  at  once.  At  Stans- 
liiirx,  tlircf  scams  .irc  licinj'  operated 
simiiltalieonslx'. 

Ikisieallv,  the  pl.in  is  to  start  at  the 
top  seam,  mine  out  the  coal,  and  per¬ 
mit  the  rixif  to  eaxe  for  200  ft.  to  '^00  It. 


The  use  of  timhers  to  support  roof 
is  as  old  as  minim'  itself.  Iloxvexer, 
.IS  in  all  indnsfries.  proyress  is  lieim; 
made  in  this  phase  of  roof  support  xx  ifh 
the  use  of  khiI  piimini'  hx  me.ms  of 
holts  drixen  in  the  roof,  and  anchored 
hx  plates  to  keep  the  riMif  int.icf.  Tried 
in  Heliance  No.  1 1  Mine  fxxii  xcars  ano. 
the  method  is  proxini'  siiccessfnl,  and 
is  noxx  heinn  used,  to  some  extent,  in 
.ill  mines. 

rhe  hasic  priniiple  inxiilxed  in  roof 
pinning  is  the  reinforcement  of  rock 
lix’  me.ms  of  steel  rods  and  anchored 
at  points  xxhere  the  ellects  of  minim' 
stresses  .ire  least  likeix  to  cause  rock 
f.iihire,  Hinif  rock  in  the  Heliance  No. 
II  Mine  consists  of  thin  laminated 
sh.de  and  sandstone.  Hoof  failures 


(aimitrx  rixk  and  other  dehris  xxill 
c.ixe  xxifh  the  oxerlxini'  material. 

W  ork  cannot  go  on  in  the  second  and 
siihseipieiit  seams  until  all  the  mine- 
ahle  m.iterial  ahox  e  has  heen  remoxed. 
This  gixes  a  staggering  pattern  in  pro¬ 
file.  and  one  xxhich  folloxxs  in  section 
the  mining  plan  of  the  xarions  seams. 
Tims,  four  seams  are  op-rated  at  once. 

occur  Ireijnentlx’  along  haulage  roads, 
c.msing  high  siippirt  costs.  Hx’  siipplx  - 
ing  reinforcing  material  and  rixif  holts 
to  prox  ide  additional  heam  strength, 
if  is  hoped  that  this  fxpe  of  nxif  failure 
XX  ill  he  minimi/ed. 

I’hx'sical  conditions  in  the  No.  1 1 
Mine  at  Heliance  reipiire  xerx'  heaxv 
tiinhering.  xx  ith  the  hazards  of  freipient 
replacement  of  xvixid  timhers. 

To  f.ike  full  adx  antage  of  the  snspeii- 
sioii  r(H)f  sn|)port.  if  is  necessarx’  to  in¬ 
stall  the  holts  as  sihiii  as  possihle  after 
the  roof  is  exposed,  and  as  close  to 
the  face  as  practicahle.  A  fiO-degrer' 
angle  Ih-in.  hole  is  drilled  ahonf  ft. 
deep  xxifh  an  electric  hx'dranlir  rofarx 
drill.  NN’ater  is  used  during  the  drilling 
o|)eration  to  eliminate  .lirhorne  (Inst. 


hilt  the  xcoiking  face  in  each  seam  is 
piofecfed  hv  coxr-r  ahoxe.  W  hen  cax - 
ing  is  done,  each  mining  face  iiioxes 
closer  to  the  main  haiilagexxav. 

.\  sfxli/fd  cross  section  at  Superior, 
xxhere  the  TS-in.  i-onxex'or  licit  carries 
the  coal  to  the  surface,  gixes  some  con¬ 
ception  oi  the  methods  used  in  xx'ork- 
ing  four  seams  together  in  that  district 


.\  .5-it.  rod.  I  in.  in  dianieler,  is  inserted 
in  the  I'i-iii.  holes  drilled  on  apjiroxi- 
mate  4-ft.  centers.  After  the  first  rod 
hole  is  drilled,  a  tightening  dollx'  is 
placed  on  the  end  of  the  threaded 
rod-head  and  tightened  xxith  the  drill. 
The  purpose  of  the  tightening  dollx' 
is  to  protect  the  threads  on  the  end 
of  the  rod.  \  steel  jilate  is  secured 
to  the  riHif  xxith  an  angle  xxashei 
and  lint,  in  the  process  of  tightening 
the  rod. 

This  method  of  nnif  confrol.  xxhich 
appears  to  support  itself  instead  of 
heing  sup|>orted  liv  straight  timlH-ring 
and  crosshars,  gixes  the  feeling,  firsf. 
of  inseciiritx’,  and  is  sometimes  called 
“skv  luMiks.”  Hut  its  successful  use 
gixes  a  great  feeling  of  secnritv. 


KK.l  KK  IT:  Idrali/ed  sretiim  illiistrutint>  niiilli|>l('-s<-iiiii  operations  at  KikIi  Springs.  Vote  that 
pitchiiii'  seams  make  this  ssork  eompai'ahle  to  eoiiditioiis  eiieoimtered  in  anthracite  miiiini'. 
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S I  M  l\  Vi  IlilN  KihIv  iliivtiiii;  In*  li'ritit*cl  llu*  lrailriii.irk  ol  in  tnal  iiiiiiiiii;. 

Ili'rt*.  a  |Hirtal>lt'  iiiat  liiiH*  is  in  o|M‘ra(itin  at  Supt’rinr. 


Siifi  lif  i\  stnijihi  It  iimlli  r  iif 
iiri^(iiii:<i/iiiii  mill  Iriiiuiirj,.  inm  il 
II  till  pi  I  SI  I  I  mill  I  mill  liiiiil 
II  ink  It  I  iiilniii  I  S  I  1 1  ri/ 1  Diiipiiiii/ 
I  iii/ili'ip  .  nut  inili/  iiiiiii  rs.  hut 
lUI  iillii  r  iioikirs  mill  iin  iiihi  is 
I'l  till  siipi  II  Ison/  stuff,  nil  hill 
(iil!  till  fill  siih  iit 

I  \  lim/li  ss.  I'll  slih  lit 
I  III  I  moil  I'm  ifii  (  oiil  (  oiiifimii/ 


III  HI  Mill  ll.lM-  III  (  .ipMlIl  (ill  III  till- 

I  (lint  ii'.iviii  till  tin*  iinist  it'iii.iik 

alili'  .Hill  Miiii  ssliil  I'li.il  iiiiiiiiii;  .iiii- 

ili'lil  |)ii'\ riilliili  |iiiii;;i.ilii  lAi'l  (Irvisril 

III  till*  I  iiiti'il  St. ill's  Its  simi'ss  i.iii  In' 
Iiir.isiiii'il  lit  Iiniisr  iii  li  iiiis  iit  tlii|>li' 
n  s  .Hill  liiiliHls  wiiii  lint  lilnli'  li.isli.ilK 
its  siiiirss  I.III  III-  iiii'.isiiiril  III  trims 
it  IlM's  s.iM'il  .u'liilriits  pii'V  riili'il. 
Hill  till'  I'liiimi.itiini  lit  liiiiii.m  iiiisiix 


l>\kl  III 
iiii;  sAii:i^ 

.Hill  .1  I.HHl'  IHI'.lslllr  III  Hllll.ippllll'ss. 

I'lll  It  M'.HS.  IHIIII'S  III  rill*  I'llillll 
r.ll  illl  (  ll.ll  (  llllip.lllV  ll.lM*  WIIII  till' 

Si'iitiiii'Is  III  S.ill'tx  tniplix  till  till’  lii- 
tiHiiiiiiiHs-i.'ii,il  milling  iliMsiiiii  III  till' 

N. itiiiii.il  .S.ili'tv  (  aimpi'titjiiii.  I  iir  tlir 
List  li\r  M'.HS  III  siu'i't'ssiiiii.  till*  .iw.iiil 
li.is  ruiir  til  .1  riiiiiii  I’.iiilii  pnipi'itv. 
Sti.iiinrlv  it  IS  nut  .ilw.ivs  tin*  s.iiiir 
miiir  tli.it  w  ms.  .iltliiiiii^li  l(i'li.Hii.'('  No.  7 
li.is  won  till*  List  tom  M'.HS.  No.  it  is 
I  iimp.inx  w  illl'  s.iti-tv  oi  i^.ini/.itioii  tli.it 
.itli'i  ts  I'M'i  v  mmr  .mil  I'M'i  v  iiiilix  iiln.il 
mmi'i  tli.it  ni.iki's  possililr  tlir  ronsist- 
I'lit  siii'ci'ss  III  oni'  ol  till*  irm.ii k.ilili’ 
.iri'lilrnt-lli*r  pio^^l.lllls  in  illilllstlA. 

(a'lt.iiiiK.  I'nion  I’.uilii  li.is  ai'i'i- 
ili'iits  In  l.ii  t.  List  M'.ii  till 'If  w  I'll*  tliiff 
l.it.il  .u'l  iili'iits  in  till*  niiiifs  Hut  li*t  s 
not  oM'iliHik  till*  l.ii't  tli.it  miiiiim  i*on- 
ilitions  .Ilf  n.itm.illx  ililiiiiilt.  witli 
piti  liini;  sf.ims,  mot  nnk  fonsistini;  of 
tlim  l.iniin. ill'll  sh.ili*  .mil  s.milstoiif. 
witli  sminlt.mi'OHs  opii.ition  ol  miil- 


lipli*  sf.ims  in  soiiii*  ol  tin*  propfitifs 
.mil  witli  .iwkw.inl  l()-lt.  to  '^2-11. 
Sf.ims  to  1)1*  miiifil  in  otlifr  arras. 

Top  m.ina^fiiifiit  ol  'I'lir  I'nion 
I’.ii'ilii  (aial  (amip.inv  lirlicM'S  tli.it  it 
must  ac*('f|)t  its  ifspoiisiliilitv  lor  salrtv  . 
.Hill  lli.it  il  salrtv  is  to  1)1*  rllfftiM*  it 
must  if.u'li  I'M'IV  I'ornrr  ol  tin*  prop- 
rrtv  .  In*  rv  iilr nl  .it  .ill  companv  iiifrt- 
iiiHs,  .mil.  alniM*  .ill.  In*  so  instillril  in 
all  siiprrv  isors  tli.it  tlirv  will  srt  rx- 
ffllrnt  s.ilftv  fX.HiipIfs  lor  tlifir  iiirn. 

It  is  intfifstin^  tli.it  \'i*rnoii  Mnrr.iv. 
\  iff  pifsiilfiit  ol  opfr.itioiis.  s|)fiif  lour 
M'.HS  in  till*  Twfiitifs  .IS  lirst-.iiil 
miiirr  .Hill  lorrm.m  iiiiiirr  on  I'.  S. 
liiirr.iii  ol  Mini's'  rars  trarliinn  first-aiil 
anil  iiiinr-s.ili'tv  wink  to  iiiiiirrs  in  tin* 
HiK'kv  Mount. lin  ri'ition  Diiriim  liis  first 
si'M'ii  M'.irs  with  I'nion  I’ariKi*.  Mr. 
Miirr.iv  w.is  s.ilrtv  riiniiiri'r  anil  thus 
w.is  in  a  position  to  intripri't  tin* 
iiiinrrs' v  ii'W  points  ol  s.ilrtv  .  Toil.iv.  hr 
is  just  .IS  s.ilrtv-i'onsrioiis  .is  rvrr  in 
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Ii.iii(lliiii;  tlic  c'omp.iiiv's  (i\(t.iII 
iiii;  |)r(>ntain-]iist  an  cxainplt-  ot  the 
mtcrfst  of  I’  1’  s  top  inaiiai’i'iiioiit  in 
its  safctN  pronrain. 

Tlu'  prosi-nt  safi  tx  fnijincfi.  Frank  J 
I’l  tcrncll.  maintains  tli<-  tradition.il  iin- 
portantr-  oi  safctv  in  tho  I'nion  I’ai  ific 
opfr.itini;  St  licnif.  A  toal  miiuT  hiinsfli, 
and  .1  aiadiiati-  mining  i-n^ini'cr.  hi- 
lirinns  to  Ids  |>osition  a  lilcnd  of  praiti- 
tal  ininini;  and  ti'ctinital  know  Icdi'c. 
\nd.  in  Ids  own  risilit,  tlic  statiiro  of  Ids 
position  is  rtfoi'ni/fd  in  all  staff 
nifftini’s  of  till-  (tiinpanv. 

'flit-  primo  Iniid.iini'iital  for  sound 
safi'tv  promotion  is  .1  ^t-nninc  dcsirt'  for 
salft\,  widili  rnion  I’.itifif  posscssfs. 
Sintf  it  is  it'sponsililc  for  tlic  success 
of  a  salctv  prot;rani.  nianai^cnicnt  iiinst 
Inifill  a  trijrlc  oliliiratioii.  as  follows: 

1.  'I'lic  conditions  under  wliit  li  cm- 
ploM’s  must  wink  slionid  lie  mailc 
as  safe  as  prcscnt-da\  mctliods  will 
permit 

2.  All  cniploxcs  must  lie  cdnc.itcd 
liv  nian.it^cnicnt  and  sold  on  tlic  princi¬ 
ples  of  salctv  to  make  tlicm  s.dctv  -con¬ 
scious. 

1  Dntv  to  till-  companv  demands 
tliat  pl.mt  and  eipdpment  lie  iisetl  and 
operated  free  of  dani'er  and  (laniai’e. 

lli*>lorv  tif  I '.I*.  Safely 

Since  tlie  time  of  the  openini'  of  the 
fiist  I'nion  F.icific  mine  in  southern 
W’vondni'  in  ISfiS.  the  I'nion  I’.icific 
(dial  Department,  and.  later.  The 
I'nion  I’acific  (dial  (dinipanv  liavt* 
worked  tow  .ird  the  solution  of  the  proli- 
leiii  of  (lancer  nnderi'roimd,  lint  it  was 
not  until  191 1  that  anv  ori'ani/.ed  at¬ 
tempt  w  as  made  to  increase  mine  safety 
throiii'h  till*  education  of  miners  them- 
selses.  In  that  year,  the  I'idted  States 
Hiirean  of  Mines  siait  a  Mine  Safety  (dir 
to  the  yvfstern  coal-ndidni'  districts 
under  the  iliarne  of  Smnner  Smith,  an 
ensiineer.  Toiiriim  throiii’li  the  districts, 
they  ti.ive  talks  on  mine  safety  yvork. 
laying  particular  emphasis  upon  the 
need  for  first-aid  traiidni;  amon^  mine 
yyorkers.  J»-sse  Henson  of  U'ilkes-Harre. 
I’a.,  acted  as  instructor,  trainint'  all  the 
applicants  in  first-aid  work.  After  the 
pieliminary  yyork  had  lieen  done  liy  tin's 
st.dl.  The  I'nion  I’acifii  (dial  (.'ompany 
helperl  to  or^aiii/e  first-aid  classi’s  at 
Hock  Sprint's,  w  here  the  British  miners, 
w  ho  h.id  receiv  ed  their  early  ti  .liniiii'  in 
amlinlance  yviirk  in  their  native  conn- 


trv  .  proved  to  l>e  apt  students.  M.iny  of 
them  receiv  <‘d  cei  tificati's  of  proHciencv 
in  first  aid.  while  otheis  ipialified  lor 
appointments  as  instructors. 

\  First-  \itl  XssiK'iation  w  as  formed 
.it  H(Kk  Sprmiis  .ind.  as  the  movement 
for  tr.iinin^  iiaim-d  momentum,  the 
i;ronp  raised  a  sidist.mti.d  fund  which 
it  used  in  coinnmnitv  work.  In  nianv 


WOTIIKK  KF(  OKI):  Kt-liame  Vo.  7  Mint- 
liiilU'liii  iMiard  rri'orcis  anollicr  safrlv  achicvi'- 
iiifiit  as  I'rank  I’cteriH'll.  salelv  *‘iii;im’fr. 
marks  up  tlif  1.47t>lli  das  witiHiiil  a  losl- 
tinif  accident. 

c.ises.  the  employ  es  were  opi'iily  hostile 
to  the  innov  ation  and  it  remained  tor  a 
small  ininoritv  of  the  winkers  to  lirini' 
success  to  the  program. 

In  1912,  the  orii^inal  first-aid  contest 
in  the  niinini'  field  w  as  held  for  the  men 
who  had  lieen  trained  at  Hock  Sprint's 
and  a  t'ohl  med.d.  donated  liy  the  mine 
sn|)erintendent,  was  the  first  prize.  The 
medal  w.is  won  liv  No.  7  Mine,  Hink 
Sprint's.  The  contest  cre.itetl  such  re¬ 
sponse  that  it  was  thont;ht  worthwhih* 
to  make  the  meeting  .111  annual  afl.iir, 
and  .1  First- \id  Field  D.iv  was  ar- 
r.int'ed  to  lie  held  in  Hin  k  Sprint's  dnr- 
int'  the  smmner  months  I'lie  winnint' 
ti  am  each  year  was  sent  to  the  Inter¬ 
national  First-Aid  .ind  Mine-Hesene 


Competition  It  w.is  not  lout;  liefoie 
other  tirst-aid  te.ims  wiae  ort;ani/.ed 
.it  the  otiu'i  vlistricts. 

In  191  A,  the  ollice  of  safi’tv  vlin’ctoi 
of  The  I'nion  I’.icific  (ai.d  Coiiip.iiiy 
W.IS  createil  with  he.idipiarters  in  Hink 
Sprintis  ( aimniittees  of  mine  workers 
were  formed  to  iiiv  estit'.ite  all  serious 
.iciidents  .ind  to  yive  their  reconimen- 
d.itions  for  s.ifer  practii'i’s.  Hei'anlless 
of  the  fnrthir  enl.irt^ed  program,  no 
perieptilile  reihiction  in  the  nmiilier  of 
.lecideiits  (K-ciirrini;  in  and  .iromid  the 
mines  was  accoiiiplisheil. 

.New  Miiita^eiiienl  Outlook 

|•'||^ene  Me  Anlifle  liec,.ime  president 
of  the  company  in  I92A  .mil  liroiit'ht 
with  him  a  new  outlook  on  the  safety 
prolileni  and  a  new  firmness  and  enert'y 
to  lediiie  .icciilents.  The  prolilem  w.is  .1 
difliciilt  one  and  the  solution  reijiiired 
time.  With  the  .ilile  .issistanee  of 
( ieorj.'e  H.  I’lvde  and  I.  .\.  H.iv  less,  he 
pioniptiv  |)riH'eeiled  to  put  his  jil.ins 
into  effect.  They  felt  th.it  the  way  to 
reduce  aecidents  w.is  to  re.iih  the  indi- 
vidiial  miner  .ind  to  penetr.ite  his  l.iik 
of  coniern  for  his  ow  n  s.ifety,  and  they 
suspected  the  vv.iv  to  interest  the  indi- 
vidtial  miner  w  as  liy  means  ot  rew.irds 
and  prizes.  Hv  pnttint;  .1  preniimn 
on  s.ifety.  no  miner  could  .iflord  to 
ignore  it. 

They  hi'U.m  hv  .iw.irdini'  prizes  to 
niemheis  of  the  forces  in  the  distriits 
which  worked  the  t^reatest  nimiher  ot 
ni.in-shitts  without  an  accident  eaeh 
vear.  These  prizes  were  vv .itches  which 
were  awarded  hv  popni.ir  vote  of  the 
men  themselves.  Silverware,  oil  p.iint- 
iims,  .111(1  other  prizes  veere  ^iv  en  to  the 
foremen  makiiii'  the  Best  accident  rec¬ 
ord  in  their  mines.  I’ennants  were  also 
awarded  for  oiitstandint'  safety  per- 
torniance.  These  lianners  would  I'd  to 
the  top  of  the  fl.iepole  and  fly  for  a  tew 
weeks,  thereafter  mv  sterionsly  dis¬ 
appearing.  In  spite  of  all  this,  the  same 
ap.ithetic  attitude  continned  to  evist 
with  rei'.ird  to  mine  accidents. 

Therefore,  in  I9AI  each  mine  was 
ori'anized  into  safety  sections  with  a 
foreman  desii'n.ited  .is  safety  director 
in  ch.irt'e;  eai  h  sei  tion  to  h.ive  a  meet- 
ini'  once  each  month  to  discuss  safety 
sni'i'estions.  w  liii  h  were  called  lor  from 
anyone  .ittendini',  A  general  distriit 
safety  meetini'  was  arrani'ed  for  each 
month  where  all  seitions  attended. 
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sroi<\(ii'  I- >|>lii«i\r«  N<  i<'i>tiH(alU  clt-sii’iicil  anil  liiiilt  <•(  riK  L  nr  iniHTctc  anil 

liHalril  al  {••rml  lli^(anlr^  liHit  Irts  than  I  .(MN)  It.)  Imin  Morkini;  arras  anil  ilssrllings. 


mil'  otliri  iilfii'i.il,  MippIriDi'iiti'il  l>v  ail- 
ilrrssrs  Itv  iintsidr  inrii.  as 

vva\  p.itriiliiirii. 


ini' iiiiiiitlils  iiirrlmns  I  )iii  iiii;  tlir  w  ar 
MMis,  (  ai\  riiiiiii'iit  liinnis  1-111111  .ilriit 
to  tin-  piiir  Ilf  a  i-p.issriinri  r.ir.  wrir 
'4iv  i-ii  till-  w  miiiTs 

Vlti'l  iiiakilii^  N.iMoiis  iliaiii^rs  .mil 
i  .iii-IiiIIn  i  Iii-i  kmi;  flir  ri-siilts  iit  i-ai  li, 
rln-  I'liiiiii  I’.u  ilii  (  ai.il  (!i>mpaiiv  to¬ 
il. i\  li.is  till-  liilliiw  ini'  p^o^r.lln  loi 
pi  I/I-  ili  .i\Mni;s 


.1  inii’lnii;  III  tin-  illli-ilois  ol  s.ilrts 
M  l  lions  toi;i'tlii'i  vmIIi  .ill  snpri inti-nil- 
I'lils  .111(1  loii-ini-n  u.is  .11 1  .ini;i-(l  loi 
(lisi  iission  I  III-  piolili-in  .ippi-.iri-il  fo 
In-  to  i;i-l  lAriMini-  inti-ii-sti-il  .mil  to 
.itli  nil  .1  i;ini-i.il  ilisliiit  s.ifi  tv  iin-i-t- 
11114  01  III  ollicl  wolds  to  i4rt  .ill  rni 
plovi  s  to  .itli  nd  .1  nii-i-fini4  01111-  i-ai  li 
inontli  toi  onr  lioni  s  disrnssion  to 
sliinni.itr  inli-ii-st  .mil  .itti-nd.inn-  .it 
s.ili'li  incrtmi^s  .mil  to  liniii;  to  tlirii 
.ittcntion  till-  Ill-Ill  tits  III  s.il(-t\  i-ijiiip- 
nicnl  noijijli-s  li.iid  li.its  li.iid  toi-d 
slioi-s  i-ti  .  .mil  to  li.iM-  sni.ill  cuts  .mil 
liiniM-s  tir.iti-d  .111(1  to  140.11(1  .ii4.iinst 
llilci  til  III 


.S<- III  ill  nil  II  a  I  l*ri/.i‘  l>riiwinf!o 

rill-  si-mi.mniial  pri/.i-  draw  ini's  with 
.1  iinmlx-r  ot  pii/.i-s  liasi-  ri-pl.iii-d 
i-.ii'lici  aimii.il  drawini's  tor  one  1)114 
prize  't  his  cli.m^e  Ironi  vearls'  fo  fwiie- 
\earl\  dr.iwini's.  and  troiii  one  fo  a 
nnnil)(-r  of  prizes,  was  made  fo  iiifro- 
(I1K1-  \  aril-tv  and  promote  infer«-sf  hv 
l)roadeiiini4  the  possihilitv  ol  wiimini4. 

( airreiitiv,  one  ot  the  two  drawini's 
is  held  ill  Fehriiarv  and  the  senmd  in 
Xni'iist.  Ml  emploves  without  a  lost- 
time  injiirv  are  eligible  to  compete,  and 
the  main  |)roi'ram  is  lield  in  tlie  Old 
'rimers'  1 1, ill  in  Hock  Spriiii's.  Tlie  event 
is  hroadcast,  not  oiilv  to  tin-  piihlic,  hiit 
to  meeting  halls  in  all  six  districts  it  liad 
weather  or  the  mine-operatinj4  schedule 
maki-s  .ittend.mci-  at  Hock  Spriiii's  dif- 
licnlt  Inste.id  ot  an  antoniohile,  a  trip 
to  M.isk.i.  or  some  similar  ^rand  prize, 
.iw.irds  now  consist  of  merchandise, 
such  as  r(-trii4er.itors.  deep  freezi-rs. 
r.idios.  tnrnitnre.  i4r(Ki-ries,  and  so  on. 
|■^lch  ilisfrict  is  allotted  a  prize  to  draw 
tor.  w  hii  li  keeps  people  at  the  iiu-etini's. 

\s  with  the  monthiv  district  meet- 
ini4s.  the  senii.mnii.d  .ill.iirs  ar<‘  more 
th.in  merelv  |)rize  drawini's.  In  addition 
to  s.ilefv  ni(-ssai4(-s  hv  I'nion  I’.icifii- 
olfici.ils.  .Ill  outside  spe.iker  is  pros  ided. 
It  ni.iv  he  .1  st.ite  oflici.il.  a  repri-senf.i- 
tive  ot  the  Hnreaii  ot  Mines  or  some 


Moiitlilv  ItrawiiifSM 

l-'or  .idministi ativ e  purposes.  I'nion 
I’.icilii  oper.itions  .ire  i4ionp(-d  into  sis 
11111111114  disli  lets  \  prize  dr.iw  ini4  is  held 
in  e.ich  district  e.ii  h  month  It  the  dis- 
tiict  h.is  i-spci ieiKi-d  .1  lost-time  acci¬ 
dent.  door  prizes  onlv  .lie  i4i\en.  Ilow- 
evei.  it  the  distrii  t  h.is  not  had  a  lost- 
time  m)nr\.  the  diMir  prizes,  consisting 
ot  $.V(  III  nierch.mdise  and  v  .11  v  ini4  eai  h 
month,  .ire  supplemented  hv  safetv 
.iw.irds  l-'oi  the  first  month  without  a 
lost'tmie  in|m\.  the  men  dr.iw  lor 
prizes  ot  SI").  $1(1.  .md  $0  It  the  district 
I4(x's  two  months,  the  prize  is  ,1  suit  ot 
ilothes  whii'li  .ilso  is  ollered  i-verv 
month  theie.itter  until  .1  lost-time  ac- 
I  idi-nt  oci  iirs 

rhe  door  piizes  promote  .itteiid.mce 
whcthei  01  not  .1  in.iiii  prize  is  heini4 
dr.iw n  till  .mil.  .is  ,1  result,  the  .ittend- 
.11111-  is  .ipprosim.iti-lv  T.'i  per  11-nt  'I'lic 
ni(i'tini4s  nsn.ilK  l.ist  .ihont  .111  hour 
.mil.  Ill  .iddition  to  the  dr.iw  ini4s.  in- 
chidi-  .1  sound  pictnie  innnini4  .ihont 
Jll  mmntcs  ,md  t.ilks  on  s.itetv  hv  thi- 
141-111-1  .il  s.itetv  cni4meci  .mil  .if  le.ist 


\iiloiiiohilen  \vtiirileil 


III  I  .11  h  f’liiplove  III  those  sections  ol 
the  mini-  which  h.id  140111-  throiii4h  the 
vc.ii  vv  ilhoni  .1  lost  time  accident  vv.is 
eivi-n  ,1  til  ket  01  ch.mce  on  .1  .'>-p.issen- 
1411  .mtomohile  This  stimnl.ited  infei - 
est  .md  .ittcnd.ince  at  s.itetv  meetings 
Inleiest  w.is  t-v  idenn-d  to  w.irrant 
the  ollei  ot  two  .a  p,isseni4er  c.iis 
1  ,itei.  one  ■)  p.isseni4ei  car  .md  the 
eijniv  .dent  in  c.ish.  divided  into  nme 
c.ishpiizes  weieotleied  In  addition. 
I  .ish  piizes  wen-  olleied  monthiv  to 
he  di.iwn  till  .it  monthiv  s.itetv  mei-t- 
nii4s  till  .ill  mines  th.it  h.id  no  lost  tinie 
in|inv  dill  11114  the  pieti-dmi4  month 
I  ickets  vvi-ie  h. Hided  e.ich  einplove  ,il 
the  diHii  .IS  he  eiileied  the  ll.ill.  I.itei . 
meich.ilidlM-  VV.IS  i4iven  ,is  Hooi  piizes, 
these  piizes  dl.ivvn  loi  hv  those  .ittend- 


othpr  outstaridirm  man,  and  hf  aUo 
rarrii's  the  tlicinc  forward. 

Komiian  i»  Saf#*!)  K»*» 

From  da\  to  da\ .  Iio\\  «‘\»t.  su|wr\i- 
sion  oNor  safffN  is  l.trm’U  fin-  jol)  of  flu- 
imif  or  ofin-r  ion-mi-ii  To  lu-lp  tlirm, 
|)ro\jsion  also  is  made  for  liotli  \ari«-t\ 
and  inc'i-nfi\«-.  I’nif  forcnn-n  whose 
cri'ws  lia\«-  not  siiffer«-d  a  lost-time  in- 
|iir\'  over  the  month  are  eligible  to 
draw  for  separate  monev  prizes  at  the 
monthly  district  safety  rallies  and  prize 
ilravv  ini's. 

Sinc«-  he  is,  in  fact,  the  supervisor  of 
safetv  on  the  jol>.  the  unit  foreman  is 
ch.irm-d  with  the  paiticniar  res|)onsi- 
hilitv  of  welcoming  new  men.  introdiic- 
ini’  them  to  their  work  and  trainini' 
them  so  that  safetv  becomes  auto¬ 
matic  and  they  are  able  to  function 
most  efficiently.  Also,  of  course,  m-w 
safetv  rides  and  new  production  meth¬ 
ods  ar«-  imparted  to  .ill  men,  whether 
new  or  ohi.  by  the  superv  isor. 

S.ifetv  work  really  Ix-ijins  vv  ith  hirini' 
.md-it  can  be  truly  said— never  ends. 
\  full-time  personnel  director  reportini; 
to  the  V  ice  jiresident  in  chari'e  of  op«-ra- 
fions  handles  recruifiiii'  and  hiring,  in- 
cludini;  phvsical  evaminations  for  all 
new  employes.  The  |)«‘rsomiel  director 
.ilso  h. Indies  housini'  and  other  prob- 
It'ius  that  crop  uji  in  employe  and 
f.imilv  relations,  in  addition  to  his  othei 
duties  in  the  line  of  compensation  and 
im-dical  care  of  injured  |)ersons. 

before  actually  I'oin^  to  work,  each 
new  emplove  meets  with  the  mine 
superintendent,  w  ho  ^iv  es  him  the  com- 
p.mv  book  of  rules  and  discusses  at 
some  lenuth  certain  company  polici«-s. 
such  as  those  dealing  with  hard  h.its. 
shtK's.  and  ^o^nh-s.  .After  th.it,  the  unit 
forem.ui  or  other  superv  isor  f.ikes  over, 
e.vcept  for  such  thini's  as  first-aid  train- 
ini'.  f'ourses  in  first  aiil  are  conducted 
every  six  months  and  involve  15  hours 
of  instruction  by,  as  a  rule,  men  from 
the  first-aid  teams.  The  courses,  in- 
lidentallv.  are  conducted  under  the 
supervision  of  the  I'.  .S.  bureau  of 
Alines,  which  furnished  the  orii'inal  in¬ 
struction  to  members  of  first-aid  teams. 

Fir>l  Aid  for  All 

First-aid  trainini'  iiii  hides  ev  erv  bodv 
—not  only  miners  but  all  other  workers, 
superv  isors,  .ind  olfici.ils.  I'pon  success¬ 
ful  completion  of  the  15-h;>ur  course. 


employes  receive  certificates  from  the 
bureau  of  Mines  ,ind  the  conipanv 
If  .III  employe  is  im.ible  to  pass  an 
examin.ition  alter  15  hours  of  instruc- 
tion.  he  is  ^iven  sjwcial  .idditional 
trainini'  until  he  is  ipialified  loi  a  cer¬ 
tificate. 

For  ni.iximum  person. il  protection, 
miners  are  reipiired  to  obtain  ami  use 
^o^t'les  III  addition  to  h.ird  hats  and 
safetv  shiH-s.  Fromotion  of  ^oi'i'h-  use 
is  an  example  of  the  unusual  steps 
t.iken  to  elf»-ctuat«-  a  particular  safetv 
measure.  When  HoHi^les  wr-re  first  in- 
trorluced.  eavh  miner’s  eyes  were  ex¬ 
amined  and  hr-  was  I'ivcn— also  free— 
I'oi’i'les  corrr-ctevl  to  his  v  isioii  Free  eye 
examinations  still  are  ^iven  new  em¬ 
ployes— as  wi-ll  as  olih-r  ones  who 
recpiest  it-biit  the  ,nu-n  must  now  pro- 
V  ide  their  own  lio^iiles. 

Other  trieil-and-triie  methods  of  pro¬ 
moting  safety  consciousness  aiiioni;  em¬ 
ployes  include  such  thini's  as  bulletin 
boards  at  r-ach  mine  showing  the  num¬ 
ber  of  (lav  s  the  operation  has  been  with¬ 
out  an  accident,  and  the  |)ublication  of 
a  monthly  bulletin  listing  safetv  records 
by  districts  and  reportini;  accidents  and 
injuri(‘s.  This  monthly  |mhlication  is 
desi^netl  for  home  reading  and  includes 
material,  besides  safety  data,  of  inter¬ 
est  to  other  members  of  the  family 
as  well  as  to  the  vvorki-r  himself. 

The  ( aillipiiiiv  Kllle  Itook 

On  the  job,  the  b<«)k  of  rules  and  the 
company  book  of  stand. irds  provide 
perhaps  the  major  hard-and-fast  princi¬ 
ples  to  be  followed  by  both  workers 
and  supervisors.  Other  than  that,  the 
job  is  lari'ely  left  to  the  supervisors  and 
men  to  work  out  as  thev  prcK-eed.  al¬ 
ways  rememberini'  that  "safety  is  the 
first  consideration,”  This  policy  is  fol¬ 
lowed  as  a  result  of  experience  which 
indicates  that  keepini;  the  irronrain  in¬ 
formal  and  letting  men  and  supervisors 
use  their  ini'eniiity  and  initiative,  plus 
keeping;  int«‘rest  up  by  v  arvini'  the  jiro- 
^r.im.  are  more  conducive  to  results 
than  rinid  formalism  all  the  way 
through.  The  code  of  standards,  in¬ 
cidentally.  t(M)k  nearly  two  years  to 
prepare  and  has  been  revised  sevr-u 
times  since  its  orii'inal  publication 
d.iti — jiilv  15,  1925.  based  on  exper¬ 
ience  and  eni;ineerini'  study,  it  pro¬ 
vides  the  best  pissible  I'liide  to  safe 
and  efficient  installation  of  wire. 


tr.icks,  machinery  and  e<piipment.  the 
construction  of  clearances,  and  the 
ctmdiict  of  other  miiiint;  operations. 

To  f.icilit.ite  joint  worker-siijrervisor 
eflort  in  the  field  of  s.ifetv,  each  unit 
foreman  is  considered  .i  supervisor  of 
safetv  and  functions  .is  such.  The  aver¬ 
age  iiumlxT  of  men  assigned  to  a  unit 
forem.in  is  eii;ht.  the  maximum,  sixteen. 
Worked  out  bv  the  general  s.ifetv  eni;i- 
ne(‘r.  his  assist.int.  and  the  ventilation 
engineer,  this  .irrani'ement  has  proved 
its  worth  in  achievini'  the  maximum 
in  safetv  results. 

Superv  isors  are  ki’jrf  .ibreast  of  safetv 
developments  and  manai'ement  policy 
.if  wcekiv  meefini's.  which  invariably 
.ire  attended  bv  one  or  more  I'eneral 
oflici.ds.  The  meetings  normally  last  an 
hour,  and  the  jiriK'eedini's  include  dis- 
( tission  of  aix  idents,  if  any  have  ih'- 
curred,  consideration  of  safety  insjrec- 
tion  rejMirts.  and  discussion  of  priKliic- 
tion  problems.  The  supervisors  also 
are  encourai;ed  to  subscribe  to  and  read 
the  jrertinent  technical  and  safety  jriibli- 
c.itions  and  to  study  meefini'  p.ipers 
and  transactions  dealini;  with  both 
s.ifetv  and  efficient  operation. 

< ainliniioiiK  liiH|NM'li<in 

A  key  f.ictor  in  the  I’nion  I’.iiific 
safetv  proi'r.im  is  continuous  woikini'- 
hour  insjrection  of  .ill  ininint'  operations 
.md  surface  f.icilities.  In  other  words, 
one  representative  of  the  i'eneral  safety 
eni'ineer  insjrects  continuously  on  the 
day  shift,  and  a  second  on  the  nii'ht 
shift.  The  insjiectors  are  accompanied 
bv  mine  foremen  or  other  supervisors 
.ind.  from  section  to  section,  by  the 
respective  unit  foremen.  Any  violation 
of  the  code  of  standards  is  reported  to 
the  I'eneral  manai'er  who.  in  turn, 
jrasses  it  to  the  superintendent  of  the 
operation  for  corrective  action.  The 
s.ifetv  department  then  checks  to  make 
sure  that  the  corrective  action  was 
taken.  Standard  report  forms  are  not 
used  in  safety  ins|)ection  because, 
amoni'  other  thini's.  it  was  felt  that 
they  would  Im‘  conducive  to  j'ettinj' 
into  a  rut,  whereas  freshness  and  a 
flexible  a|>|)roach  are  the  real  es- 
s<  ntials 

A  Safely  Fralernily 

An  oiit-of-the-ordinarv  additional 
step  has  done  much  to  reinforce  safety 
work  at  Union  I’.ic  ific  o|)er.itions.  That 
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iiitii  its  |>iM  krt  Inr  salrtv  materials  and 
tlir  rnipliiv  iiirnt  iit  salrtv  rnninrrrs. 

l. wrpt  tin  thr  war  priiiid.  vv  hrn  thr 
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nirdiatr  inerrasr  in  act  idrnts  dnrini; 
tlir  priind  nl  distnriiancr.  thr  result 
h.is  Iwrii  a  str.idv  accrlrr.itin^  rise  in 
ni.m-hnnrs  nl  rvpnsnrr  per  accident,  as 
shnvv  ii  in  thr  accnnip.mv  ini'  chart. 

MeH.irdless  nl  vvh.it  tv|)r  nl  salrtv 
lirnifr.ini  .i  cnmp.mv  mav  li.ivr,  thr 
success  nl  that  prni;ram  depends 

m. iiiilv  nil  thr  persistent  nvrr.ill  rlfnrt 
nl  each  .md  rvrrv  niniilirr  nl  the  enm- 
|>.mv.  I'li.it  is  thr  Inimdatinn  stnnr  nl 
I  hr  rninn  I’acific  (,'nal  (.'nm|).mv  s 
riiliir  s.drtv  pnii^ram. 
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Kcportitif  Offiri*}  will  dftignst*.  bf  rbi 
flisn.  forwArdinf  tbil  OfigioA).  at  onre. 


iilinn  of  the  above  injured  work 

inga 


Foranan  or  f>opartmoot  Fortmai 


SAI*KTV  (.()\KF.KK\(  K:  SaK*U  bfi;ins  with  the  staff  at  I'liimi  Facifii.  \  staH  ctMifiTciKf  tn  tiu*  main  tiffitt*  at  Kmk  Springs,  fu'aclcd  li\ 
V.  ().  Mtirra>«  \iif  prcsidfnt.  dist-tisws  the*  wt*i*k‘«i  safet\  events.  I.eft  to  riijht:  II.  M.  Tibhs,  |H*rsoniH*l  manager,  I..  H.  lefferis,  nianai;er  of  sttires; 

1).  K<»sKt,  assistant  treasurer;  I*..  T.  HaUlridji’e,  auditor;  |ofin  K.  Iliii;fn‘s,  treiieral  manager;  O.  Miirras,  ske  president.  o|M‘ratioiis;  I  . 
Heteniell.  safets  en^iiH^er;  (iharles  (Grosso,  geiM'ral  superintendent;  I..  llanstMi.  chief  clerk;  K.  T.  Darlint;.  t’eneral  tnaiiai’er.  Noiithern 

Wsomiii);  I'tilities  ()ornpaii\;  I.  M.  ('harles.  chief  ent(ineer. 


l>Ak  T  IV 


tl.iv iiatiiif  ot  I’liion 

I  I’.icilit  s  s.itctv  program  is  c'\i- 
(iniictl  l>v  flif  iis»'  <)l  “Form  2W).’'  illiis- 
frated.  'I'liis  report  is  m.uU-  in  triplii-ate, 
and  nnist  he  made  in  all  eases  ot  aeei- 
deiital  injurs  in  and  around  tlie  mines, 
regardless  ot  the  seriousness  ot  the  in- 
jnrv  or  resnitant  disahilitv.  It  is  tin- 
most  r«-terrc“il  to  torm  in  the  eompans  's 
mininn  orj^ani/ation. 

The  r<-porl  must  he  mad*-  out  im- 
nn-diat(-lv  hv  tin-  snp*-r\isor  in  tin-  ar*-a 
wln-r*-  tin-  injnrv  oeeiirs,  and  tin-  orii;- 
inal  ^o(-s  to  tin-  sn|n-rint(-nd(-nt  who 
eln-eks  tor  ef)mpl(-t*-in-ss  and  forwards 
tin-  slip  to  tin-  nt-in-ral  manager.  Thus, 
tin-  injnrv  In-eonn-s  a  top-manat'«-m*-nt 
.itlair 

Tin-  s*-eond.  or  him-,  lopv  nm-s  to  the 
sah-tv  eimiin-t-r  anil  is  r*'taiin-d  hv  him 
until  tin-  »-mplo\*-  r«-turns  to  work 
In  the  meantinn-,  tin-  sat*-tv  *-n^ine»-r 


ORIGINAL  Book  No  IfUJ  ^.Report  No.  ^  . 

Mine  /  Diitrict  tV/A/TQ  A/  ^ 

Section  No - Check  No./_@:^l_Occnpation  . 

Name  ^ - bL  - - — -  was  injured  today  in  the 

following  n„nn.,  ST R.U C  K  ON  POOT  BY  PA UL/A/G- 
OAP  P/eCiE. 


Nature  of  injury 


riift  Aid,  Contlnoed  at  work 
[  [  Ambolanca  to  bom# 

Z'.^o 


[~~~[  rint  Aid,  Walked  bomo 
j~~|  Ambnlanea  to  boapltal 


KKel  III*'  IH;  I' .icsiliiile  of  hortn  2ff(>  \%hich  is  us«‘d  siiccessfulK  t«i  keep 
truck  of  |M‘rs<Miul  iii|uries  ut  1  .F.  mines. 


THt.  FXPIOSINES  ENGINEER 
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Ulutt  »  tlir  rfl  iIm*  rtui  (»!  iIm*  srjtrf  In  tapMilt*  (uriii.  ihi^  U  tlir  hiial  reioni  as 

t^hiilrflril  Inmi  rr^xirl^.  SiMr  (h^t  in  i9<M,  KrluiHr  No.  7  oprr4tr<l  tin*  riitirt*  %r4r  uilli 

A  prrfr< I  «4frt\  rr<orrl  l-^rr^fhitiK  Mork  iii%t  riisht  fo  4ihir\r  %iHh  a  rroircl.  hut  th«it 

iUm‘sut  I  nion  VMtln  <  <m1  Ironi  (<Hitiniiint;  it^  <'Hort%  to  opcrutr  4<(i<lent-frrt‘ 
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1  lll|lloM' “1  )"  \1.ll  S 

I'.ill  ol  III)  lo.il  vvliiili  kiioiki'il  liim  mill 

1  iminiii;  p.mlmr 

Mar.  ‘1 

Sept.  II,  1051 

ISO 

50(KI 

1  iii|ilo\i‘  1 !  Nov  25 

Ilii^lil  .11111  sliiuk  liv  (lull  m.U'liinr. 

.Nov  21 

M.ir.  25.  10.52* 

122 

122 

l•.lll|llo\<•  "I'  Dll  1 

Sipicivi'il  Itclwt'cii  lo.iilini'  liiMil  p.m  .mil 
nii.iril  on  liH'omotivi'  i.ili  scat. 

Dei.  .) 

July  1,  1052* 

20^1 

1.500 

1  jiijilov  I-  "( .  ’  Si  |)t  1 S 

I'.ill  ol  lop  co.il  .mil  KH'k. 

.Sc|)l.  Ill 

Dee.  51,  1051 

10.5 

1.50 

Si  anmu  hv  Noa  1  \  7*1  Si  ams 

I'Niin  No  ll|-}| 

1  !lii|llov  r  '1 1  |lliv  51 

(  inn||,  icit  h.iinl  licivvci  n  i.ililicl  p.m  i.iil 
.mil  |,ukpipc. 

Ann  1 

Dec.  .5,  1051 

124 

100 

1  iii|>lovi'  1  |iilv  51 

Sipicc/cil  lictvvccn  piop  scl  on  llic  low 
side  .111(1  lo.idcd  tup 

\nn.  1 

Icli.  1.  1052* 

1S4 

1200 

1  jiijilov  r  1  |||||I'  S 

Sli. mil'll  Imnscll  piillinn  i.iil. 

[line  (| 

Jnlv  20,  1051 

47 

47 

Si  ANMU  in  No.  5  Si  AM  I'm  in  No.  I  17  52 

1  iii|ilo\i'  K  III)  |j 

(  o.il  lilt  liMil  ('.iiisiiin  him  to  I.iil  .mil 
sliiki  li  lt  knee  .ii^.misl  noiii;c  p.m 

I'cli  Hi 

Nov.  10  1051 

270 

1S(K( 

1  mplovi-  "I  Nov  () 

1' .ill  ol  lin  k 

'i)\.  7 

Sept.  1  10.52* 

200 

4500 

1  IliploVl'  \|  \ll'4  >(( 

Slini  k  on  li'll  loot  liv  .mt;ci. 

\nn.  .51 

Nov .  1  1.  10.51 

7.5 

450 

I'  lliplov  r  "N  |iilv  15 

Stiiiik  on  1114I1I  slionidi  1  liv  ciossli.ii  .mil 
tinovvn  ovi'i  loconiotivc  i  ,ili  nii.ild. 

Jnlv  M 

.Nov  .  20.  10.51 

1 55 

125 

\\  INION  Nos  1A7‘iM|NIS  — 

I  '.Niiiv  .No.  (I.")S.52 

Ijliplovr  (>  Nov  2‘l 

1  i  ll  li'v;  stiiick  liv  llvinnio.il. 

.Nov.  50 

I'cli.  1.5.  10.52* 

77 

77 

Si  i'i  III!  ml)  <  •  (  1  Alik  Ni  IS.  7 

&  7'j  Si  AMs  —  I'.N  1  in  .No  (l.'iVtl 

1  lliplovr  1’  Nov  12 

StiiK  k  on  iii4lit  side  liv  i.iti  hi  t  h.mdic. 

Nov.  15 

j.m.  :5.  10.52 

51 

51 

l.iii|ilovi'  (,)  j.iii  2(> 

I'i'll  liom  nippi'i  s  sc.it  on  locomotive  .md 
( .mi^ht  .11111  lictvvccn  wheels  ol  mining 
m.K  hinc  tnii  k  .md  i.iil. 

[an.  21 

I'eli  20,  10.51 

50 

5000 

r  tnplovi'  15  j.iii  12 

(  .innht  liclwccn  end  ol  iIihii  .md  Iikii- 

Jan.  15 

Dec.  20.  10.51 

250 

lOIMI 

inotiv  c 

1  inplov  r  "s  |iini'  1  1 

Stunk  with  llvinn  j.i(k|)ipc 

jniic  I.') 

\nn.  20.  1051 

00 

1  in|)lovr’ "1"  I'rli  1 

1'  .ill  ol  IO(  k 

I’ M  AI, 

1  M  \1. 

0(NHI 

OtMIO 

1  inplov  I'  "1  '  Si'pl  t 

Si|ncc/cd  lictvvccn  convcvoi  .mil  timliir. 

Sc|)t.  .'5 

Jan  10.  10.52 

127 

127 

Si  I'I  iiioii  1)0(1  Alik  Nos  *)  i\  1  j  Si  AMs  I'.n  iin  No  I  I7'V5 

1  iiiplovi- "\  '  I'l  li  27 

(  .innht  Ins  loot  on  motor  .md  vv.is 
ill  .ini;c(l 

I'cli.  2S 

Jnne  1.  1051 

00 

00 

II  ANNA  No  1  \  Mini  I'Niin  No  0.'>77‘l 

I’lliplovi-  ‘W”  |illir  1 1 

I'  .ill  III  top  co.il 

K\  IM, 

h'M  \1, 

OIMMI 

0(KK) 

1  inplov  1-  "\"  |.in  5 

1  .ill  III  1  ill  co.il 

I’MXI, 

I'XTM, 

OOtM) 

00(K) 
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IIIK  t:\FI  OMM*:s  KNC.INKK.H 


MAV-JINK,  1952 


IIIM-stilJ.(f«'N  tlu-  .Hvidcilt  [KTSOIKlllv. 
I'hf  filirtl.  or  pink  r-opv  iS  a  ptTinaiiciit 
part  of  tilt-  Mip<-riiit(‘ii(l('iit  s  files. 

I  Ills  IS  tlw  iiiai  liilieiN  of  Form 
lint  that’s  oiiU  part  of  the  stor\.  \laii- 
ay’eliieiit  studies  tiu'  aceiileiit.  and 
tak»-s  steps  to  pre\«'iit  r»t  urreiiees.  The 
\iee  president  makes  asailahle  a  eom- 
|)lete  stiulv  of  the  aeiident  and  reme¬ 
dial  me.isnres  to  eaeh  memher  of  tile 
supervisors  staff.  Fiiiallv,  the  siilijeet 
is  liirtlier  discussed  at  staff  meetings 
to  make  er-rtain  tii.it  everv  effort  is 
iii.ide  to  fiiiif  out  tile  cause  of  tfie  acci¬ 
dent  ami  to  prevent  .inotfier  one  like  it. 

At  tlie  end  of  eacii  moiitli.  all  acci¬ 
dents  are  siimmari/ed  hv  districts  and 
iiiines.  then  a  complete  snumiarv  is 
made  sliovvin^  details  of  everv  lost- 
time  or  fat.d  injiirv.  \s  loiii'  as  there 
are  accident-prone  peopir-,  tliere  will 
he  accidents.  Iiiit  IM'.  diK-s  evervtfiini' 
|)ossilile  in  .in  oniani/ational  wav  to 
keep  injuries  to  a  miiiimum. 

Oil  p.iijr’  fMr  is  a  composite  report  of 
The  I'nion  f’acific  Caial  (,’ouip.inv  acci¬ 
dents  of  1951.  Study  it  tfioroiij'lilv. 
with  the  thour;ht  that  tliis  is  tlie  wav 
manai'euient  studies  tlie  vr-arlv  siim- 
marv  of  accidents. 

F.vfrv  accident  is  liroiii'lit  out  into 
till'  o|)en.  Tlie  date,  date  of  recovery, 
tvpe  of  accident,  penalty,  and  otlier 
pertinent  facts  are  listed  in  detail.  It 
is  till-  Ix'lief  of  tlie  editors  that  this  is 
the  first  time  a  complete  safety  report 
of  this  scope  has  ever  heen  released 
lor  piihlic.itioii. 


(  AKK  IN  l''..\PI.()SI\ KS:  I'lidfrj'roiiml  sliirui'r  Ixivrs.  eonlaiiiini;  no  inorr  than  a  dav's 
siipplv  of  explosives,  are  correetlv  placed  in  accordance  with  proper  rules  and  reKulations 
in  all  I'nion  Pacific  mines. 


Ih-airr-  for  Safrdv 


I!  si:  AM)  llA\l>l.l\(i  ()l  KXPl.OSIVKS 


\ll  the  .iccident  records  in  tin'  world 
would  tiieaii  tiothini'  unless  there  was 
a  desire  on  the  part  of  maiia^emetit  to 
.iccept  its  responsihilitv  tor  sah'tv. 

\n  exaimination  of  re|Mirts  such  as 
those  ilhistr.ited  in  this  sectioti  shows 
outward  evidence  that  mana^etiietit 
in  The  I'nion  I’acific  Coal  Cotiipanv 
has  accepted  this  resjroiisihilitv.  Thus, 
the  safetv  pronram  reaches  I'vorv  part 
of  the  plant.  At  all  meetiiii's  pertaitiiti^ 
to  safety,  meniliers  of  top  maiia^emetit 
,ire  prr'sent.  khove  all.  men  iti  a  siijrer- 
V  isorv  cap.icitv  .ire  so  instilled  with  the 
necessity  of  accident  prevention  that 
an  evcr'llent  safetv  pattern  is  set. 

It  is  olivioiis  with  The  I'nion  I’acific 
Coal  (.'ompanv  th.it  the  fundamental 
principle  of  a  sound  irronram  is  the 
desire  of  manai'euient  to  want  safety. 


The  ftillouiti^,  rules  and  renultUitnis  pertuiiiiti^,  to  the  luindlitifi 
anil  use  of  exjdosh  es  are  eontaiued  in  the  "Code  of  Standards"  Hand¬ 
book  prepared  for  The  (  nion  Paeifie  Coal  Compantf  einphnfes.  The 
rules  are  sound  and  based  on  (lood  safettf  praetiees  as  applied  to 
the  operatiom  of  The  I'nion  Paeifie  Coal  Compantf.  It  must  he  under¬ 
stood  that  the  rides  and  reotdations  are  not  published  as  standard 
proeedure  for  other  mininf'  operations;  rather,  their  value  is  to  helfi 
ouide  others  in  /ireparina  their  own  speeifie  rules  and  regulations. 


1 .  Ml  jx)w  (ler  must  he  stored  in  well- 
coiistriicted  rink  or  concrete  maira- 
ziiies  on  the  outside,  the  liKatioii  of 
which  shall  not  he  less  than  l.fKK)  ft. 
from  any  dwelling  house. 

2.  Detonators  must  he  stored  in 
separate,  well-coiistriicted,  firepriKif 


hiiildiiigs,  not  less  than  .5(1  ft.  from  a 
jxiwder  storage  maga/ine. 

3.  .Ml  powder  shall  Ik-  taken  into 
the  mine  in  a  s|)<‘cially  constructed 
|V)wder  car,  of  standard  design.  This 
car  shall  he  made  of  wihkI,  and  shall 
Im-  of  donhle-lxi.v  construction,  the 


THK  EXPl.OSIV  ES  ENGINEER 


( 


MODI  KN  I  irri  I  I  Ik*  SlaiiHlitirv  lippir  is  aiH»(h<*r  <‘xamplt*  of  iikkUtii  iniiH*  opcratitii; 
practurN  at  Mm*  (  iiioii  I*a4  ifk  (  oal  C  oiiipaii\. 


I 

t 


IIIIII  I  Ihi\  III  wlilili  sli.ill  lir  lliMlI.lti-d 
llOin  till-  I  Hill  I  I  MIX  (  ,11  I  Ml  11^  till'  tl  .lllll'' 
VXII|k  .mil  iiiiiiiiiii;  lii'.ii  lix  li.iMti^  .ill 

II.  Ill  III  . Ills  liiills  I'll  I  iiiiiili'i sunk  III 
I  liiiiiii.ili'  .ill  piissilili'  (  mil, 11 1  III  i^riiiiiiil 

I  \\  lii'iii'M  I  |iiixxilri  IS  iiiil  l.ikrii 
mull  ii^iiiiiiiil  iiiiiiii'ili.iti'lx  ii|)iiii  ilr- 
lixi'ix  .it  till-  iiiiiiitli  III  till’  mill!'  Iiiiiii 

till'  iiiitsiili  still, |Hr  iii.ii^.i/liii'.  It  sli.ill 
Im-  I iI. II  I'll  III  .1  XM'll  i  iiiisli  III  ti'il  Im  ki'il 
(iir|>iiHit  iii.ii;,i/iiii'  xxliiili  sli.ill  nut  III' 

I  liisi'i  ill. Ill  I'lll  It  III  till-  iniintli  III  till- 
.mill'  III  III  .m\  |>iiiiit  .il  wIikIi  .i  iii.iii 

tll|>  lll.llls  III  lIlSI  II. MIDI'S  1  III-  |)II\mI|'I 

sli.ill  ii'iii.iin  in  tills  m.ii;.i/iiii-  until 

III.  nil'll  iiilii  till'  jiiixxili'i  ti,iiis|)iiit,itiiiii 
i.ii  till  ili'livrix  williiii  till-  mini-. 

'i  riiwili  I  sli.ill  III-  t.iki'ii  into  till' 
mini'  .it  till'  I'liil  III  III  iM'tvM'i'ii,  xliitts 
.mil  .it  .1  tilin'  \x  Ill'll  t Ill'll'  .III'  tin-  IrXM'st 
jiussililr  nil'll  .it  vMiik  witliiii  till-  iiiiiir 
III  nil  Mist. nil  I  sli.ill  |iii\mIi"|  III-  t.iki'ii 
iiitu  till  mini'  vs  Ill'll  .1  ii'niil.n  sinit  iit 
nil'll  utlii  I  til. Ill  till'  tiniil  ui  I'Irvrn 
iiiluik  '  luinmuiiK  i.illi'il  till'  "ni.iM-- 
v.ihI  )  sliilt  Is  ,it  wink 

ti  I’uwili'i  sli.ill  In  t.iki'ii  intii  till- 
iiiiin  III  till-  uin;in.il  nnu|)i'ni-il  Imixis 
.IS  II  I  I  iM'il  limn  till'  III. mill. n  tnii  i  .mil 
li.milli'il  lix  till-  i.iilio.iit  <'mn|).mii-s 
hluki'll  liuxrs.  m  Imixi'S  til. it  li.iM-  liri  li 
ii|)i  Ill'll  ninst  nut  In  li.milli'il  in  tin- 

II  Unl  .11  m.miii'i  .IS  lii'ii'in  s|>i'(  iliuil  lint 
sli.ill  III-  li.milli'il  si'ji.ii .iti  lx  .mil  lix 
li.mil  limn  tin-  untsnli-  stm.ii^r  in. 114,1- 
/nii'  tu  till'  srvi'i.il  milts  .mil  wuikinn 


7  In  ti.ms|)uitin<4  |iuwilri  w  itinn  tin- 
IIIIIII' uii  luni;  li'Vi'l  li.mis  s. 11111-  m.ix  In¬ 
ti  .ms|)m  tnl  III  .ip|iiu\  I'll  st.iiiil.inl 
puwilii  I.II  .itt. II  Ill'll  Inlniiil  till-  liHU- 
niutiv  I' 

S  Will'll  puwili'i  IS  In-Ill'^  ti.ms- 
puiti'il  mi  niutui  inns,  .ill  utln  i  li.ml- 


.1141'  mi  tlii'si'  I'liti  ii's  III  iniitiii  inns  ninst 
In-  stiippi'il  .mil  ii'in.mi  iii.ntivi-  Iruni 
tin-  linii'  till-  |)uxxilri  ti .mspm t.itimi 
In'i4iiis  until  it  li.is  ri'.ulii'il  its  ili-sti- 
ii.itimi  rill'  niiiii's  snpi'i  iiitriidi'iit 
sli.ill  di'sinii.itr  Minir  I rspuiisilili-  rni- 
pluxr  tu  snprixisi-  pi-ismi.dlx  tin- 
mux i-mriit  III  tin-  |iuwdi-r  i.ir. 

‘I  1‘uwdi'r  sli.ill  In-  t.iki'ii  din-i'tlx  tu 
li'iiti.illv  liK.itrd  disti ilintimi  st.itimis 
xxitliin  till'  niiiir.  Iruni  wliicli  piiints  it 
sli.ill  1)1-  disti ilniti'd  tu  till-  x.uiuns  units 
.mil  wuikiiii4  pl-tM's.  <  )nlv  Miliicii-iit 
piiwdi-r  lui  mil-  dax's  wink  sli.ill  l>i- 
t.ikrii  inti)  tin-  mini-  at  .mx  mii-  tinii-, 
.mil  III)  puxvdi'i  sli.ill  1)1-  .illiixvi-d  tu 
.U'l'iimiil.itr  III  n-maiii  in  tin-  iiiiilrr- 
1411111111!  disti  iliiitiun  st.itimis. 

It)  l'inli'ii4iiimnl  distrilintimi  sta- 
tiuns  sli.ill  In-  iii.idi-  in  tin-  siilid  cd.iI 
.it  li'.ist  ^^Nl  It  limn  till-  ni.iiii  sliipi- 
.md  )()  It  limn  .mx  ti.ix i'liiit4  wax'  iir 
inl.ikr  .liiw.ix.  .mil  sli.ill  In-  piuxidi-d 
with  ,1  strung  dum  tli.it  sli.ill  In-  ki-pt 
sri'iili'ls  liM'krd  I'Xirpt  xxln-li  I'lltrrrd 
lix  .1  |)i'ismi  III  pi'ismis  su  .iiitliiiii/rd. 

I  )isli ilintiun  st.itimis  ninst  In-  lin-  irsist- 
inv4  'xitli  I'liil  w.ills  III  till-  III  nn-t.il 
l.itli'.iiid'pl.isti'i  I'unsti  IK  tiun. 

II.  \ut  uxi'i  2lH(  pumnis  iil  i'X|)lu- 
sisi's.  iiK'lndint4  .mx  snipins  irm.iiniii^ 
Iruni  tin-  pii-xiuns  d.ix  .  sli.ill  In-  pLni-il 
in  .mx  mil-  disti  ilnitimi  st.itimi. 

12  ( >111 T  I-. n  il  sliilt  .ill  rniptx  liuxrs. 
p.ipi'i.  s.ixxdiist.  I'ti..  ninst  In-  i4,itln'ri'd 
.mil  srnt  Iruni  tin-  mini-.  N'li  .n'linniil.i- 
tiun  III  di-lnis  will  In-  pi-rniitti-d  in  or 
.iimnni  tin-  disti ilintimi  st.itimi. 

I  V  Disti  ilnitimi  lix  tin-  puxxdrrm.iii 
limn  tin-  nndrri4rmnnl  st.itimi  to  unit 
iniwdi'i  liuxi's  sli.ill  III'  m.idi-  in  st.ind- 
.ird.  I'lit'ti  ii-.illx  iiuiK'undiK  tini4  caiix.is 
I).ii4s  simil.ii  tu  lliiisi-  suld  lix  tin-  poxx'- 
di'i  ni.miil.ii'tiiii'is. 


II  I'liit  puwdi-r  liuxi's  sli.ill  In-  ul 
nnilm  III  si/.i-.  Huxi-s  sli.ill  In-  niaili-  xx  itii 
.1  dixidim4  p.irtitimi  so  tli.it  tin-  fri-sli 
siipplx  (it  i-xplosixi-s  tail  hi-  pl.K-i-d 
.ip.irt.  thus  pi'iinittiii|{  tin-  iisi-  of  tlii- 
uldi-r  stoi  k  first. 

I  }.  At  i-ai'li  unit  poxxdi-r  hox  tln-n- 
sli.ill  In-  a  stamp,  and  as  poxxili-i  is  di-- 
lixi-ri-d  to  till-  hox  hv  tin-  poxx ilrinian 
r.nli  stick  ninst  In-  stampi-d  in  siiili 
a  inaiini'i  as  to  In-  iili-iitifii-d  i-asilv  if 
found  ill  iitln-r  tli.iii  its  proper  pl.ici-. 
Stamps  shall  In-  inspi-cti-d  rcgnl.irlx'  to 
SCI-  th.it  thi'X'  li-axi-  a  Ii'i4il)li'  mark  on 
I'.u'h  stick. 

If).  Kac'h  unit  poxxdcr  hox  shall  he 
plainix  markcil  on  the  ontsiili-  shoxx- 
111^  the  unit  nnnihei'  and  the  inaxi- 
ninni  nninher  of  sticks  of  powder  that 
the  Imix  max'  contain. 

17.  Distiihntion  stations  nnder- 
141(11111(1  sli.ill  he  liK-ated  and  territorx' 
su  allotted  th.it  a  poxx  derinan  xxill  not 
h.ixe  more  units  to  serxe  than  can  fn- 
visited  onee  each  shift  with  a  poxxdei 
delixeix'. 

IS.  Kxi'cpt  in  einei'i4encies.  the  poxv- 
deini.in  sli.ill  he  an  einploxe  otliei' 
th.in  the  einploxe  assigned  to  the 
delixei'x  of  detonators. 

h).  In  no  ease  sli.ill  powder  he  made 
lip  .it  the  xv()rkiin4  I’owder  sli.ill 

he  in.ide  up  at  the  powder  hox  and 
oiilv  the  ainonnt  to  he  used  taken  to 
the  fail-  II.  for  .niv  reason,  more  pow¬ 
der  is  t.iken  to  the  lace  th.in  is  re- 
(piired  lor  the  ronnd  of  shots,  the  ex¬ 
cess  powder  11.  -st  In-  t.iken  haik  to  the 
storav4e  hox  hefore  the  ronnd  of  shots 
is  fired. 

20.  Not  more  th.in  I't  Ihs.  of  pow¬ 
der  sli.ill  he  used  in  anv  one  fiole. 

21.  \ll  deton.itors  ninst  Ik-  carried 
from  the  stor.i^e  pl.ui-  ontside  the 


9S 


iiir  Kxpiosixrs  KNc.iNir.H 


XlAY-ll'NI';.  ID.XJ 


i!ram;r»l  .iroiind.  Mw  .t\  \  onl  tlicin  ainl 
laiiA  llwin. 

IH.  Sus]>('ii(l  sliiMitiiii;  lalilc  on 
tiinlMT.  Iwiiit;  caictiil  to  sot*  that  lahlc 

not  in  itnitai  t  w  itli  signal  linos,  pan- 
lin«-s,  powor  linos,  or  traik. 

17.  Insort  I'lootrio  lilastiin*  cap  in 
lartridijo  oarofnilv.  ll.iv*'  olosoil  ond 
ot  dotonator  |)ointin^  tow.irils  tin-  hulk 
ot  tin-  o\plosi\«'s. 

IS.  .Storiim  or  transporting  olootrio 
blasting  taps  with  an\  tvpo  of  o\|>lo- 
siso  is  |)roliihitod. 

If).  Old  or  hrokon  load  wiros  oi 
oonnootini'  \t  iros  aro  not  to  In-  nsotl. 

20  Hlastini'  inailiinos  aro  to  ho 
kept  tioan  aiul  drv.  'I'hov  aro  hnilt  to 
o|>«-r.ito  with  lull  lorn-,  twist  iho 
handlos  \  ii;oronsl\ .  not  hallhoartoilh'. 

21.  ShiMitini;  Ironi  tin-  trollox  wiro 
or  foodor  lino  is  prohihitod. 

22.  Making  np  shots  at  tho  work- 
ini'  faoo  is  prohihitod. 

2-i.  Kxooss  powtior  or  doton.itors 
aro  to  ho  rotnrnoil  to  thoir  pro|>or  stor- 
aijo  plaoos  hoforo  sh<M)tin^. 

24.  Ho  snro  that  \(in  ha\o  proper 
sholtor  hoforo  shiMitint'. 

25.  .Mwavs  warn  inon  that  aro  in 
oloso  proxiniitv  of  hl.istinn  areas.  See 
that  all  appro.uhos  aro  safoix'  t^n.irdod 
and  tho  xxord  ‘■|•'iro’’  is  shouted  throe 
(5)  times  hoforo  shootiim. 

2(i.  rlio  shooting  of  <lo|)ondonf  shots 
is  prohihitod. 


missotl  fliar^o  xvith  xx.itor  from  tho 
hose  ot  xiinr  sprinklini'  lino. 

7.  I’so  onix  tin*  pro|>i-r  ixintaiin-rs 
•IS  prox  idod  for  in  transporting  or 
i.irixini;  hlastini'  oaps 

S.  \oxor  trx  to  xxitiniraxx  tho  xxiros 
from  an  olootiio  blasting  o.ip. 

f).  \lxxaxs  store  oloitrio  hl.istini' 
laps  or  hl.istini'  maohinos  in  a  drx' 


mino  to  the  inside  in  st.ind.ird  lo.ithor 
oontainors  xxhiih  shall  ho  p.iintod 
x  i-lloxx . 

22  All  detonators  storoil  inside  tho 
nimo  sli.dl  In-  in  a  siiitahli-  roiopt.iolo. 
not  olosor  til. Ill  5)1  ft.  to  the  poxxiloi 
storayo  Imixos. 

25.  In  no  ease  sli.dl  Iimiso  doton.itois 
ho  taken  to  the  xvoikini'  f.ioo. 

24  In  the  ox  out  tli.it  anx  doton.itors 
.iro  lost,  the  foroni.in  in  oh.iri'o  sli.dl 
ho  notified  ininiodi.itoix'. 


1)1.  'I’lio  lo.idint'  xxiros  att.iihod  to 
the  hl.istin^  m.ioliino  aro  to  In-  dis- 
oonnootod  and  shnntoil  immodiatoix' 
it  it  hotomos  in-ooss.irx  to  rotnrii  to 
tho  shot. 

11.  When  hlastini;  is  done  oloitri- 
oallx  and  a  missed  shot  m-oiirs.  a  fixo- 
niinnto  intorxal  should  elapse  hoforo 
rotnrniii^  to  tho  shot. 

12.  N'oxor  return  to  anx'  shot  xxliioli 
has  failoil  to  oxploilo  xxithoiit  first  dis- 
ooimootinn  tin-  shootini'  oahlo  from 
the  l-.l.istini;  maoliino.  and  short  oir- 
oiiitin;;  the  xxiri-s  of  the  shootini;  oahlo. 

15.  (amd  xxiro  oonm-i-tions  aro  not 
soonrod  xxlion  looped  or  tied.  Scrape 
the  ends  ot  the  xxiros  clean  and  bright, 
and  fxxist  them  fi^liflv  toi;ofhor. 

1  4.  Mxxaxs  see  that  h.irod  ends  of 
oloitric  dotonator  load  xxiros  aro 
txxistoil  together  or  shnntod  and  keep 
thorn  so  until  just  hoforo  firing,  then 
nntxxist  ihoni  and  connoct  xxitli  firiiii; 
linos. 

15.  I.o.idini;  xxiros  aro  not  to  ho 


ItlaKliii^  l’r<-oiiiilioii!> 

1.  Hormissihio  poxxdor  is  on/i/  “por- 
niissihlo’’  xxlion  the  proper  amounts 
.iro  used.  I'so  onIx'  I'j  Ihs.  of  pormis- 
sihlo  oxplosixos  in  anx-  one  hole. 

2.  Noxcr  force  a  cartridi;o  into  a 
hole. 

5.  To  slit  the  cartridi;o  and  tamp 
tii;ht  is  dotrimont.il  to  the  ciishionini; 
olfoct  dosirod  in  hlastini;  coal.  This 
prai'tico  is  prohihitod. 

4  W'ihhIoii  h.irs  aro  prox  idod  for 
t.impiiii;  holes.  The  use  of  iron  f.imp- 
ini;  bars  is  prohihitod. 

5.  Tso  precautions  in  sookint;  tho 
c.mso  of  .1  missed  shot. 

H.  To  drill,  horo.  or  pick  out  a 
cli.iri;o  xx'liich  has  failed  to  explode, 
i-.  |)rohihitod.  l-atlior  drill  and  cli.iri;o 
anothor  horoliolo  .it  a  safe  distanoo 
(not  loss  than  2  ft.)  from  the  missed 
hole.  or.  hotter  still,  xxash  out  tin- 


Ol.l)  l  IMKKS':  Old  Tiiiu-rs’  Hiiildiiii'  is  Ifit-  it-nlt-r  of  i<im|)aii\  riiitsidr  aotisitics  al  IxiKk  Sprint's. 

is  the  lamoiis  "(  harlie  Sinilh."  the  first  hHiHiHitise  used  in  the  nieehani/ed  niinine  program. 


1IIK  KXPI  OSIXr.S  km.iskhi 


BRUNNER  &  LAY 
tungsten 
carbide 

ROK-BITS 


most 


productive 


BLAST  HOLE 
DRILLER 


every  size  you  need  for 

FASTER  DRILLING! 


Hrunncr  &  l^y  KOK  lillS  are  supplied  in  a  full 
ranice  of  bn  si/es  from  H4"  lo  4"  diameter.  Spetial 
types  and  sires  made  to  order.  KOK  HITS  ni\e  you  up 
to  WKf  faster  penetration  than  steel  bits  throufth 
bard,  tourth,  and  abrasive  K''ound.  I^on^  life  without 
serious  loss  of  jtajte.  See  your  dealer  or  write  for 
Bulletin  1)2. 


Brunner  &  Lay,  Inc 

general  offices  ond  mom  plant 

9300  KING  SHEET  •  FKANKLIN  PARK,  IllINO 


IXPIOSIVIS  USIRS-lf  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  for  Our  BROCHURE  Describing  Our  Services 
VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

VIBRATION  ENGINEERING  COMPANY 

131  N.  WYOMING  ST.  PHONE  5774  HAZLETON,  PA. 

BOX  1711,  PHONE  CAPITAL  9649,  HOUSTON,  TEXAS 


G  Time  and  again  McCarthy 
Drills  get  the  nod  from  operating 
men  .  .  .  men  who've  made  actual 
tests  proving  that  no  other  equip¬ 
ment  can  match  a  McCarthy  for 
speed,  stamina  and  versatility. 

At  the  Bessemer  Limestone  and 
Cement  Company.  Bessemer.  Pa., 
one  McCarthy  unit  averages  90  ft. 
per  hr.,  working  through  a  facing 
of  blue  shale  34  ft.  deep.  Holes 
are  drilled  on  18  ft.  centers.  Two 
men  handle  the  whole  job,  includ¬ 
ing  setup  and  moving.  Another 
McCarthy  unit  has  been  installed 
in  o  different  section  of  this  quarry 
and  it.  tcx).  is  breaking  all  pre¬ 
vious  records  for  fast,  low  cost 
shot  hole  drilling.  McCarthy  Drills 
operate  with  all  types  of  power 
units  on  all  types  of  mounts.  Write 
today  for  full  focts  about  this 
finger-tip  controlled  money  saver. 


LOOMIS  "CLIPPERS"  DRILL  FASTER! 

For  fost  and  moro  officiont  production  modornizo  your  drilling 
•quipmont  with  a  Loomis  "Clipper"  Blast  Hole  Drill. 


Write  for  full  information. 

THE  LOOMIS  MACHINE  COMPANY 

TIFFIN,  OHIO 
Established  1842 


THE  SALEM  TOOL  CO. 

j  773  S.  EUSWORTH  AVE 

'SALEM.OH  lO  •  U.  S.  A, 


I  IN) 


Tilt  t,\PIOSI\t:S  KM.INKKH 


\UV-IlNt.  IH.5I 


HICAGA  Y'NtUMA 

TAAL  COMPANY 


The  ril^^e<l  liihiiljr  rhu'<>i>  Jiiil  drill  rurriuge  of  the  (i-HOO 
Ml  \(iO\  DRII.I.  |iro\iile->  rigidity  und  •Irenglli  Hilhout 
unneee—ary  weight. 

The  tiihiilar  "M"  -trm  tiire  that  «u|iport'  the  drill  ear- 
riage  gi\e>  greater  'taliilitv  than  the  toinentional  design 
and  niiniinireo  \ihration.  The  all-ar<Mind  ^tnrlly  ron>triii'- 
tion  of  the  (>-.1ttll  inaintain>  eorreet  alignment  at  all  tiine>, 
iii'iiring  inaxiinnni  drilling  elfiiienry  with  niininiiini 
upkeep. 

G-300  Wagon  Drill 

•  Ik  de'igned  to  take  full  ad\antage  of  the  high  drilling 

Kpeeil  and  >trong  rotation  of  the  (11*  l-iin  li  Drifter. 

•  hai*  I'ontrolK  eoiixeniently  eentraliged. 

•  i>  equipped  with  a  Kpeiially  de'igned  feed  motor  am! 
eoiie-gear  drite  for  greater  load-earry  ing  eapaeity. 

•  ha'  a  heavy  duty  eentralizer. 

•  adaptable  for  all  type-  of  wagon  drill  work.  M  heel<  ran 
he  turned  at  right  angle<  to  facilitate  line  drilling  or 
drilling  i  lo'e  to  a  ledge  or  wall. 


G-300  Wagon  Drill 


Writa  for  further  informotion. 


PNEUMiriC  toots  •  tit  COMPIESSOIS  •  ElECTIIC  TOOLS  •  DIESEL  ENCINES 
too  DULLS  •  HtDIlULIC  TOOLS  •  VtCUUM  PUMPS  •  tVItTION  KCESSOIIES 


» 


I 


these  Gardner-Denver  values  . . . 
no  other  600-foot  portable  has  them  all 


A  real  600  —  thot'i  truly  dcsigrted  for  600- 
foot  capacity. 

Stamina  —  to  run  more  hourt  per  year  for 
more  years  —  to  clock  more  hours  between 
overhauls. 

Th»  right  weight  —  lor  those  long,  tough 
jobs  that  demand  durability. 

Two-stage  —  gives  high  output  for  any  work. 
fully  water-KOoled  —  for  all-weather  oper¬ 
ation  —  has  no  complicated  oil  and  water 
separation  problem 

lasy  starting  —  through  use  of  a  heavy- 
duty  clutch. 

Simple  rontrals  —  easy  to  understand  — 
easy  to  use. 

Alocterote  operating  speeds  —  meon  less 
wear  and  vibration 

Operates  on  sloping  ground  —  as  well 
as  on  the  level. 

Saves  repair  time  —  any  master  mechanic 
can  make  repairs  in  the  field,  with  ordinary 
tools. 

And  don't  forget  —  to  compare  fuel  con¬ 
sumption,  too. 


Get  GARDNER-DENVER  and  you  get  MORE  VALUE  FOR  YOUR  MONEY 

Ash  fot  complete  specifications  on  the  the  cfiscriminating  buyer^-oncf  bockecf  by 

Gordner-Denver  600 — the  big  capacity  Gardner-Oenver*t  93  years  of  quality 

portable  oir  compressor  that's  built  for  manufacturing  experience. 


GARDNER-DENVER 


SINCf  1159 


Cordner-0*nv«r  Company,  Quincy.  Illinois 
In  Conoda  Gotdnpr-Denver  Company  (Canodo),  Lfd.,  Toronto,  Ontoi 


GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  22,  PA. 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  CANADA  LIMITED,  GALT,  ONTARIO 


Really  portable- smaller  than 
other  units  of  like  capacity- 
produces  630  CFM  of  air  power 
-runs  tm  4"  wagon  drills 
simultaneously  at  top  efficiency 


Tifie 

JOY  POeTA6LE  630 

€/te3fr — 

— tviUt  /o^  up-Jioe6p 


\ 


\ 


LE  ROI 


l*  ■•i-ClIVIlMIO  tf  fc«rt  mmd  tpmimt  pack 

p4*«fy  •(  pwikK  Iw  »p»»<Y  w«fk  In  Hi*  hnr^Ml 
t*ncr«««  nr  •liHatl  ciny.  •ir-<wtKi«n  in 

frant  MMl  manm  Innf  Ilf*.  Wall  hnlnntaJ  (nr  nmy 
handling  Thaf't  why  apa>n*nn  Ilka  Hiant  —  da 
mara  waHi  wilh  Iham.  Sitaa,  It  la  tO  Iht. 


!•  ■•i•Cl■V■lAliS  Clahart  hava 
••rang  lalaHan,  pawarfal  Maw  Irani 
anappy  valva  actian.  IMN  mara  bichat 
par  mlnala.  ia«y  la  haM,  kickhacfc  it 
radacad.  Opaiatart  gal  laat  lirad,  drill 
mara  faal  par  thill.  SItat,  1 7  la  tl  Iht., 
Inclading  lha  papalar  HIO  and  Hill. 


,r"j 

t 

U  Kai-CUVIIMIO  Sn 

\ 


LI 

c/one^cods /ess  io  own 


your  Airmascer  deliver  air  efliciently  and  dependably  — 
and  maintain  higher  average  working  prevvures.  Slow 
operating  speeds  and  conservative  rating  provide  protec* 
tion  against  on-the-job  failure,  reduce  wear-and-tear. 

Le  Roi-tLKVFLAND  Air  Tools  include  paving  break¬ 
ers,  hand-held  drills,  wagon  drills,  drifters,  spades,  and 
backfill  tampers.  Their  exclusive  valve  action  keeps  air 
consumption  low.  They're  built  to  take  it,  too. 

That's  why  you  see  Le  Roi  Airmaster — Le  Roi-CLKVE- 
LAND  teams  at  work  on  so  many  jobs  in  so  many  differ¬ 
ent  places! 

tiave  your  nearest  Le  Roi  distributor  show  you  a  team 
in  action.  Call  on  him  now.  Vi'rite  for  bulletins. 


A  team  you  can't  beat! 

Le  Roi  AIRMASTER  Compressor 
and  Le  Roi-CLEVELAND  Air  Tools 


Xoi''RE  money  ahead,  when  you  hook  up  Le  Roi- 
CLEVELAND  Air  Tools  to  a  Le  Roi  Airn.aster  Com¬ 
pressor.  They  u  ork  together,  to  put  more  profits  in  your 
pockets! 

You  can't  beat  an  Airmaster,  when  it  comes  to  produc¬ 
ing  air  at  low  cost.  Super-finished,  cushioned  valves  help 


Compressors 
Troefoir 
Rock  Drills 
Engines 


Notion-Wide  Soles-Service  Network 


ALABAMA  B  rfflinghom,  Motile  ~  ABIZONA.  fhoenia  ~  ARKANSAS  liMte  Reck  « 
CALIFORNIA  Bokeriiiold,  long  Booch.  lot  Angolet.  Son  FroncitcO'^COlORAOO  Denver, 
Crond  Jwncr*on  —  CONNECTICUT.  Hertford  —  FlORlOA  iockienville,  Miami,  Tempo  — • 
GEORGIA.  Augutto,  Decetwr— IDAHO  Boite.  IdoHe  Follt,  Twin  Follt— III  INOlS  Chicogo^ 
INDIANA  lnd<onopol>t~iOWA  Cedar  Rop>di.  Dot  Moinet.  Waterloo— KANSAS  Greet  Bend. 
Kontot  City.  Pratt.  Wichita— KENTUCKY,  leamgton,  lownville— lOUlSlANA  New  Orleon». 
Shreveport  —  MAINE  Awgwtto  —  MARYLAND  Boltimore.  Hyottiville  —  MASSACHUSETTS. 
Hyde  Park.  Newton  Highlondi.  Worceiter— MICHIGAN  Detroit.  Grond  Ropidt— MINNESOTA. 
Dwlwth.  Minneopolift— MISSISSIPPI.  Jockion  —  MiSSOURii  Joplin.  St.  lewii  —  MONTANA. 
Biliingt,  Greot  Eolli,  Kolitpell,  Mitsowlo  —  NEBRASKA.  Omoho  —  NEW  HAMPSHIRE. 


Monchetter  —  NEW  JERSEY.  Cronford,  Kingston  —  NEW  MEXICO  Aibwowerqwe  —  NEW 
YORK  Albony,  Bmghomton.  Bwffole,  long  iilond  City.  Newburgh.  Rochester,  Sougerties. 
Syroewse,  Whitesboro,  Woodside  il  I  )  —  NORTH  CAROLINA  Choriotte  —  OHIO.  Cmcm- 
noil.  Ctevetond.  Columbus.  Doyton.  Toledo  —  OKLAHOMA  Oklohomo  City.  Tulso  — 
OREGON  Portlond  —  PENNSYLVANIA  Bethlehem.  HornsOurg,  Philodeiphio,  Pittsburgh — 
RHODE  ISLAND  Providence  —  SOUTH  CAROLINA  Columbia  —  SOUTH  DAKOTA  Rapid 
City,  Sioui  Foils  —  TENNESSEE  Chottonoogo.  Knoavitle.  Memphis,  NoshviHe  —  TEXAS. 
DoHos.  El  Peso.  Houston,  Lubbock.  Son  Antonio  —  UTAH  Solt  Lake  City  —  VIRGINIA. 
Richmond,  Roonoke  —  WASHINGTON  Seottle.  Spokone  —  WEST  VIRGINIA  Clorksburg. 
South  Charleston  —  WISCONSIN.  Milwoukeo  —  WYOMING  Cespor 


Im  AlnMtt«rt  hovo10%  to  30% 
lowor  pitfoA  »pood»for  lobt  w—t,  long* 
•f  lifo,  lowof  fwol  contomptioA.  Ho«v)r- 
Aify  AlrmoRfor  ongino  k%  dotigootf 
•ftpociolhr  comproRbor  gonrico  —  if  kg 
not  |v«t  mn  •otomotivo  smif  Mowo4  Aown 
Airmsttor*  tMiy  oa  tHo  {oA  loAgor,  pro- 
diRCO  lAoroAir  for  Sixot,  OOtoAOOcfm. 


Tract gir  ig  •  combtAMion  froctor-105 
cfm  coAkproggor  tbof  coa  bo  ogoippod 
wiHi  •  wido  vorfofy  of  otfoebmoAtg. 
Ooog  ffko  wofb  of  gpocioliiod  ogoip- 
AkOAf  brookiAg,  drilllAg,  digging, 
tompiAg,  looding,  lifting,  bockfilling, 
gnow-plowiAg,  ofc.  Savor  fma  monoy 
on  initMd  invoRtmoAf  And  on  ^Ab  cogfg. 


At  Any  Anglo.  4*  boro,  poworfwi  forco  of 
Mow,  gtrong  rototion,  tborowgb  boio 
clooning  Action.  Higbor  drilling  gpogd 


WHICH  BEAKER  HAD  THE  BANG? 

The  small  lieaker  i  left)  contains  ammonium  nitrate.  This  is 
an  important  explosives  ingredient,  but  it  absorbs  moisture 
readily.  Notice  in  the  large  beaker  (leftj— how  it  dissolves 
immediately  in  water. 

The  small  beaker  (right)  contains  Hercules  ammonium  ni¬ 
trate  treated  with  a  special  resin.  In  the  large  beaker  (right)  note 
how  the  resin-treated  ammonium  nitrate  repels  water  without 
affecting  explosives’  properties. 

Here  is  a  simple  example  of  Hercules’  pioneering  that  gives 
you  belter  blasting  efficiency  under  adverse  storage  and  climatic 
conditions  both  in  manufacture  and  in  field  use.  oth«-m.nuf»ctui«dfoocu.i835.39v«iuw»ioo. 


HERCULES  POWDER  COMPANY 


Explosii'es  Department,  990  King  St.,  Wilmington  99,  Del.  »>«« 


